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PREFACE. 

Scarcely  a.  lifetime  has  passed  since  the  first  oil  well  was  drilled  at 
Oil  City,  Pa.,  in  I860,  but  these  years  have  witnessed  the  arrival  of  a 
new  industrial  era — the  petroleum  age.  Two  generations  ago  the 
question  of  an  adequate  supply  of  oil  concerned  no  one.  Oil  was 
then  hardly  more  than  a  curiosity.  To-day  the  failure  of  our  oil 
wells  would  he  a  national  disaster,  for  petroleum  in  its  several  uses 
has  become  a  basic  necessity  of  our  modern  life,  equal  hi  importance 
to  coal  and  iron.  Gasoline  alone  has  become  one  of  our  chief  com- 
mercial assets,  and  likewise  has  entered  to  an  irreplaceable  extent 
into  our  recreations.  Except  for  gasoline,  the  automobile — the  motor 
truck — the  airplane,  would  not  be  common  sights  to-day.  Billions 
of  dollars  are  invested  in  gasoline-using  conveyances  and  hundreds  of 
thousands  of  people  derive  a  livelihood  from  their  manufacture 
and  use. 

Although  gasoline  is  one  of  the  most  familiar  commodities  of 
to-day,  yet  the  public  has  meager  information  regarding  it,  and  the 
intent  of  the  Bureau  of  Mines  in  issuing  this  bulletin  is  to  supply 
pertinent  information  on  a  commodity  of  basic  importance.  The 
purpose  of  the  bulletin  is  chiefly  educational,  as  it  is  believed  that  the 
first  step  in  the  demand  for  conservation  must  be  a  demonstration 
of  the  need  of  increased  efficiency. 

The  diverging  curves  of  percentage  increase  in  the  production  of 
petroleum,  gasoline,  and  automobiles  presented  on  page  19  (fig.  6) 
tell  a  plain  story.  Can  the  demand,  represented  by  the  increase  in 
the  number  of  automobiles,  be  met  by  the  supply,  represented  by 
'line  and  petroleum?  Except  for  temporary  shortages,  our 
petroleum  industry  so  far  has  always  met  this  demand.  But  can  it 
continue  to  do  so  in  the  future?  Only  recently  has  the  automotive 
trade  asked  this'  question.  The  automotive  industry  has  expanded 
enormously  in  recent  years,  but  seems  to  have  assumed  without 
investigation  that  supplies  of  gasoline  will  always  be  obtainable 
when  needed.  Recently,  however,  the  industry  has  become  unpleas- 
antly aware  that  motor  fuel  is  a  commodity  beyond  its  own.  control 
and  that  the  chief  authority  on  this  subject,  the  Interior  Department, 
is  concerned  lest  our  oil  fields  fail  us  in  the  not  far  distant  future. 
At  the  same  time  the  automotive  trade  has  become  confused  in  the 
discussion  of  different  factors  governing  supply,  by  seemingly  irre- 
concilable statements  emanating  from  various  official  and  unofficial 
sources.  As  our  future  supply  of  gasoline  has  become  a  question  of 
such  concern,  the  views  of  the  Bureau  of  Mines  on  the  subject  are 
set  forth  in  this  bulletin. 
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The  United  States  Geological  Surrey  during  the  last  10  years  has 
made  several  estimates  of  the  quantity  of  oil  left  in  our  oil  fields.  The 
most  recent  estimate,  that  of  David  White,  indicates  that  about  40 
per  cent  of  the  oil  had  been  brought  to  the  surface,  and  that  the  60 
per  cent  remaining  underground,  if  recovery  as  needed  were  possible, 
would  last  barely  20  years  at  the  present  rate  of  consumption.  As  the 
period  in,  which  an  oil  field  can  be  made  to  yield  its  oil  is  not  wholly 
within  the  control  of  man,  the  domestic  production  will  undoubtedly 
be  spread  over  a  much  longer  period  than  that  estimated;  but,  on  the 
other  hand,  the  peak  of  production  will  be  passed  long  before  20 
years,  and  thereafter  production  will  be  at  a  declining  rate.  Of 
course,  such  estimates  are  by  no  means  infallible,  as  many  obscure 
factors  are  involved.  However,  this  statement  represents  the  opinion 
of  the  agency  best  qualified  to  make  such  an  estimate,  and  is  indicative 
of  a  condition  which,  were  there  no  other  solution  to  the  problem, 
would  be  highly  unsatisfactory,  and  would  be  viewed  by  the  auto- 
motive industry  with  the  greatest  concern.  For,  even  were  the 
estimate  unduly  pessimistic  and  the  actual  reserve  twice  that  shown, 
the  condition  would  still  be  unsatisfactory. 

The  preceding  statement  refers  only  to  the  oil  from  oil  wells  in  the 
United  States.  Fortunately,  there  are  enormous  undeveloped 
resources  in  the  rest  of  the  world.  The  petroleum  resources  of  this 
country  have  been  developed  and  depleted  in  a  ratio  far  beyond  that 
of  other  countries,  so  that  although  we  are  producing  to-day  two- 
thirds  of  the  world's  production,  the  opportunities  elsewhere  for 
increasing  production  are  much  greater  than  in  the  United  States. 
Geologists  and  those  well  informed  on  foreign  resources  believe  that 
in  all  probability  the  world  contains  enormous  reserves  of  oil  that  can 
be  obtained  upon  demand.  Although  to  obtain  oil  from  these  reserves 
may  not  be  as  satisfactory  as  to  obtain  it  within  the  confines  of  the 
United  States,  the  outlook  tends  to  assure  the  future  of  the  internal- 
combustion  engine. 

Fortunately,  oil  may  be  obtained  from  other  sources  than  oil  fields. 
In  various  parts  of  the  United  States,  particularly  in  Colorado, 
Wyoming,  and  Utah,  are  enormous  bodies  of  oil  shales  from  which  oil 
may  be  obtained  by  destructive  distillation  as  benzol  is  obtained 
from  coal.  The  United  States  Geological  Survey  has  estimated  the 
quantity  of  oil  locked  up  in  the  richer  shales  of  the  three  States  men- 
tioned as  perhaps  ten  times  the  amount  of  the  oil  reserve  in  the  oil 
fields.  In  Scotland,  the  retorting  of  oil  from  oil  shales  has  been 
on  a  commercial  basis  for  more  than  50  years,  and  antedates  the  oil 
industry  in  the  United  States.  Commercial  and  semicommercial 
experiments  are  being  made  in  order  to  determine  whether  the  oil 
shales  of  the  Western  States  can  be  mined  and  retorted  profitably  in 
competition  with  petroleum  from  oil  fields.     This  problem  has  not 
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yet  been  solved,  but  these  shales  constitute  a  latent  reserve  that  pro- 
fcects  the  future  needs  of  the  country  for  motor  fuel,  as  far  as  these 
needs  can  be  foreseen.  However,  oil  can.  not  be  obtained  from  the 
shales  on  a  large  scale  without  heavy  investments,  and  the  develop- 
ment of  the-  industry  must  be  spread  over  many  years.  Also,  when 
that  time  comes,  the  consumer  will  probably  have  to  pay  more  for 
his  gasoline. 

As  regards  (lie  question  of  substitutes,  this  bulletin  indicates  that 
if  prices  of  petroleum  products  advance  sufficientl}',  alcohol  may 
become  one  of  the  motor  fuels  of  the  future.  The  efficient  use  of 
alcohol  requires,  however,  certain  modifications  in  the  present  design 
of  the  mobile  internal-combustion  motor.  Moreover,  large  quantities 
of  Lubricants  are  required  in  addition  to  motor  fuel.  Hence,  it  seems 
desirable  to  continue  to  depend  on  crude  oil  as  a  principal  source  as 
long  as  possible,  especially  as  crude  oil  is  the  only  known  satisfactory 
raw  material  yielding  both  motor  fuel  and  lubricants. 

Briefly,  motor  fuels  may  be  obtained  from  four  possible  sources: 
(1)  Petroleum  from  our  own  oil  wells.  (2)  petroleum  from  wells  in 
foreign  countries,  (3)  oil  from  our  oil  shales,  and  (4)  gasoline  substi- 
tutes. As  to  the  first,  there  is  serious  but  not  immediate  concern;  as 
to  the  second,  it  is  believed  that  there  remain  enormous  potential 
reserves  outside  of  the  United  States;  as  to  the  third,  there  are  known 
deposits  of  oil  shales  which,  in  three  States  alone,  promise  to  yield 
many  times  more  oil  than  will  ever  be  recovered  from  our  oil  wells; 
as  to  the  fourth,  it  is  probable  that  eventually  alcohol  could  meet  our 
needs  should  gasoline  fail.  Thus,  while  there  is  concern  over  our 
own  domestic  supplies  of  petroleum  from  oil  wells,  there  is  no  con- 
cern as  to  the  ultimate  supply,  There  may  be  critical  periods  when 
one  source  fails  and  before  another  has  been  sufficiently  developed, 
also  it  is  not  unlikely  that  when  our  own  wells  fail  and  we  have  to  fall 
back  on  oil  from  foreign  countries  or  from  oil  shales,  that  we  shall  have 
to  pay  more  for  our  motor  fuel. 

The  obvious  general  conclusion  is  that  users  of  internal-combustion 
engines  should  bear  in  mind  the  need  of  conserving  supplies  of  pe- 
troleum-derived motor  fuel  by  a  more  economical  and  efficient  utiliza- 
tion of  the  quantity  still  available  and  by  a  willingness  to  employ 
substitutes  wherever  these  are  available  and  give  reasonably  satis- 
factory service.  No  one  agency  alone  is  capable  of  solving  the  prob- 
lem of  maintaining  a  permanent  supply  of  motor  fuel,  but  the  con- 
suming public  can  undoubtedly  do  more  in  this  direction  than  either 
the  producer  of  motor  fuel  or  the  manufacturer  of  automotive  equip- 
ment, both  of  whom  are  almost  absolutely  controlled  in  their  opera- 
tions by  the  demands  of  the  consumer. 

J.  O.  Lewis, 
Chief  Petroleum  Technologist,  Bureau  of  Mines. 
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By  H.  II.  Hill  and  E.  W.  Dean. 


INTRODUCTION. 

Gasoline  has  become  of  such  commercial  and  military  importance 
that  it  is  now  practically  indispensable.  This  product  is  of  special 
interest  because,  in  addition  to  realizing  its  value,  the  Nation  is  learn- 
ing that  the  raw  materials  from  which  gasoline  is  obtained  are  not 
unlimited. 

ACTIVITIES  OF  THE  BTJEEAU  OF  MINES  IN  PROMOTING 
EFFICIENCY  IN  THE  PRODUCTION  AND  UTILIZATION  OF 
GASOLINE, 

The  Bureau  of  Mines  has  directly  and  indirectly  worked  for  the 
conservation  and  efficient  utilization  of  this  important  product. 
Some  of  the  bureau's  activities  have  been  along  lines  widely  different 
from  those  reported  in  this  bulletin.  The  work  of  the  bureau  toward 
the  increase  in  efficiency  of  processes  for  the  production  and  refining 
of  crude  oil  is  too  well  known  to  need  mention  here.  Another  line  of 
activity  in  which  the  bureau  has  engaged  is  the  collection  and  publi- 
cation of  statistics  on  refinery  operations.  Finally,  as  immediate 
preparation  for  the  present  bulletin,  two  surveys  of  the  gasoline  mar- 
keting situation  have  been  made.  The  primary  object  of  this  bul- 
letin is  to  make  available  to  the  public  information  obtained  in  con- 
nection with  these  surveys. 

PURPOSE  OF  THE  GASOLINE  SURVEYS  OF  1917  AND  1919. 

Shortly  after  the  United  States  declared  war  on  Germany  the  bureau 
collected  gasoline  samples  in  the  retail  market  throughout  various 
parts  of  the  country.  Information  regarding  the  sources  of  these 
gasolines  and  the  details  of  marketing  them  was  obtained,  and  they 
were  subjected  to  analytical  tests  which  furnished  conclusive  informa- 
tion regarding  their  properties.  The  information  obtained  through 
this  survey  proved  ol  inestimable  value  both  to  the  bureau  and  the 
United  States  Fuel  Administration,  particularly  in  drawing  up  speci- 
fications and  in  ascertaining  the  best  means  of  obtaining  supplies  of 
particular  types  of  gasoline  that  were  needed. 

A  similar  and  more  extensive  survey  was  made  in  the  months  of 
April  and  May,  1019,  in  order  to  obtain  data  needed  for  the  revision 
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of  the  Federal  motor  gasoline  specification.  The  specification  adopted 
during  the  war  had  been  the  subject  of  numerous  complaints,  and  it 
seemed  desirable  to  determine  whether  or  not  these  objections  were 
valid  before  attempting  revision. 

SCOPE  OF  THE  PKE3ENT  BULLETIN. 

Much  information  on  the  economic  importance  of  gasoline,  methods 
of  production,  and  methods  of  testing  has  been  published,  but  little 
data  seems  to  be  available  regarding  the  actual  quality  of  products 
dispensed  to  the  consumer.  In  1915  a  series  of  about  50  samples 
was  collected  by  the  bureau  and  studied  in  considerable  detail.  The 
report *  published  did  not,  however,  deal  with  the  subject  from  the 
point  of  view  which  is  now  of  the  greatest  importance.  The  analytical 
methods  used  in  the  first  investigation  were  different  from  those  which 
have  later  been  recommended  as  standard  by  the  bureau,  and  the 
experiments  were  concerned  more  extensively  with  the  basic  physical 
and  chemical  properties  of  the  gasoline  than  with  their  commercial 
utility. 

The  present  bulletin  furnishes,  in  addition  to  the  analytical  figures, 
fairly  complete  data  on  the  production,  consumption,  and  quality  of 
gasoline.  Numerous  inquiries  received  by  the  bureau  have  indicated 
that  there  is  decided  need  for  the  publication  of  such  information  in 
a  single  volume  that  can  be  readily  used  for  purposes  of  general  refer- 
ence. This  bulletin,  therefore,  includes  considerable  material  which 
does  not  bear  directly  on  the  report  of  the  two  gasoline  surveys,  but 
is  of  interest  to  producers  and  consumers  of  motor  fuel. 

ARRANGEMENT  OF  MATERIAL. 

The  material  presented  in  the  bulletin  has  been  divided  in  four 
chapters,  as  follows: 

1.  General  information  on  gasoline; 

2.  Report  of  the  1919  gasoline  survey; 

3.  Report  of  the  1917  gasoline  survey;  and 

4.  General  summary  and  comparison  of  gasolines  marketed  in  1917 
and  1919. 

The  survey  of  1917  is  reported  after  the  one  for  1919,  chiefly  on 
account  of  convenience  in  presenting  the  information.  The  latter 
surve}r  was  more  comprehensive  than  that  of  1917  and  giving  it  pre- 
cedence permits  a  complete  description  of  analytical  and  sampling 
methods,  which  can  also  be  used  for  reference  in  discussing  the  1 9 1 7 
survey.  If  the  1917  survey  were  presented  first,  the  description 
would  have  to  be  split  between  the  two  chapters. 

i  Rittman,  W.  F.,  Jacobs,  W.  A.,  and  Dean,  E.  W.,  Physical  and  chemical  properties  of  gasoline  sold 
throughout  the  calendar  year  1915:  Tech.  Paper  163,  Bureau  of  Mines,  1016,  45  pp. 
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The  analytical  figures  obtained  through  the  analysis  of  some  J,  100 
samples  collected  in  the  two  surreys  necessitated  the  preparation  of 
extensive  tables.  These  tables,  being  necessary  chiefly  for  purposes 
of  detailed  reference,  are  printed  as  an  appendix;  the  important  con- 
clusions based  on  these  figures  are  summarized  in  briefer  and  more 
concise  tables  which  appear  in  the  text,  supplemented,  wherever  pos- 
sible, with  curves  and  diagrams. 
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CHAPTER  1.— GENERAL  INFORMATION. 
ECONOMIC  IMPORTANCE  OF  GASOLINE. 

Gasoline  was  at  one  time  a  b}^-product  of  petroleum  refining  inci- 
dent to  the  production  of  kerosene,  and  its  disposal  was  a  troublesome 
problem.  At  present  it  is  the  most  needed  derivative  of  petroleum. 
Gasoline  now  represents  more  than  a  fourth  of  the  volume  of  products 
refined  from  petroleum,  and  in  the  aggregate  its  value  is  practically 
equal  to  the  total  value  of  all  the  other  products.  Its  principal  use 
is  as  fuel  for  internal-combustion  engines,  particularly  for  those  used 
in  motor  vehicles.  It  is  also  used  in  the  dry-cleaning  industry,  the 
rubber  industry,  and  to  some  extent  for  heating  and  lighting. 

On  the  assumption  that  the  1918  refinery  production  of  gasoline 
and  naphtha  (3,570,312,963  gallons)  in  the  United  States  was  sold  at 
an  average  price  of  18  cents  per  gallon  (f.  o.  b.  refinery)  the  value  of 
the  production  approximates  $650,000,000.  A  total  of  some  6,000,000 
automobiles  and  trucks,  having  an  estimated  value  of  more  than 
$5,000,000,000  was  practically  dependent  on  gasoline  as  a  source  of 
motive  power.  Gasoline  is  also  the  principal  fuel  of  a  large  number 
of  stationary  engines,  marine  engines,  and  airplane  engines,  the  mone- 
tary value  of  which  has  not  been  included  in  the  above  estimate. 
The  intensive  use  of  gasoline  in  the  war  and  the  care  taken  in  safe- 
guarding shipments  indicate  its  military  importance.  Automobiles, 
trucks,  motor  cycles,  motor-boat  engines,  stationary  engines,  tractors, 
"tanks,"  and  airplanes  required  it.  The  success  of  military  opera- 
tions depends  in  large  degree  on  the  mobility  of  troops  and  munitions 
and  gasoline  has  proved  a  most  important  factor  in  attaining  quick 
transit. 

The  present  importance  of  gasoline  has  been  augmented  by  failure 
to  develop  satisfactory  substitute  fuels.  Although  the  demand  has 
been  increasing  rapidly  and  there  have  been  threatened  shortages  of 
supply,  no  fuel  has  yet  been  marketed  on  a  large  scale  which  seems 
likely  to  replace  gasoline  in  the  immediate  future.  The  possibility 
of  developing  satisfactory  substitute  fuels  is  not  denied,  but  the  fact 
remains  that  at  present  gasoline  stands  practically  alone  as  a  fuel  for 
automobiles  and  trucks. 

Some  motor  fuels  that  have  recently  come  on  the  market  contain 

considerable  proportion  of  coal-tar  distillates,  such  as  benzol  and 

toluol,  and  at  least  one  contains  alcohol.     These  fuels,  however,  have 

not  been  marketed  in  sufficient  quantity  to  merit  consideration  as 

4 


QUALITY   OF   GASOLIXE   MARKETED   IN    UNITED  STATES.  5 

important  sources  of  supply,  nor  do  they  promise  to  attain  such 
importance  in  the  near  future.  They  are  not,  however,  to  be  re- 
garded as  inferior  substitutes  for  gasoline  and  the  indications  are 
that  they  will  prove  satisfactory. 

PRODUCTION  OF  GASOLINE. 

SOURCES  OF  PRODUCTION. 

Gasoline  is  obtained  from  three  sources,  (a)  from  crude  oil  by  dis- 
tillation, (b)  from  natural  gas  by  compression  or  absorption,  and  (c) 
from  heavy  petroleum  oils  by  cracking. 

PROPERTIES    OF    GASOLIXE    DERIVED    FROM    THE    THREE    SOURCES. 
GASOLINE  FROM  CRUDE  PETROLEUM. 

Gasoline  made  by  the  distillation  of  crude  petroleum,  generally 
known  as  "straight-run"  gasoline,  was  at  one  time  the  only  product 
on  the  market  and  for  that  reason  is  popularly  believed  to  be  the 
best  type  obtainable.  Many  automobile  users  have  been  educated 
to  demand  "straight-run"  gasoline,  and  feel  that  the  more  common 
blended  types  are  inferior  substitutes.  As  an  actual  fact,  the  major 
part  of  the  gasoline  marketed  to-day  is  some  sort  of  blend,  particu- 
larly in  certain  sections  of  the  country.  Many  of  the  blended  prod- 
ucts are  preferable  to  straight-run  products,  particularly  if  the  added 
constituent  is  so-called  "casing-head"  gasoline  derived  from  natural 
gas.  Casing-head  blends  contain  larger  percentages  of  low-boiling 
constituents  than  do  straight  refinery  gasolines  of  the  same  end  point, 
and  on  this  account  possess  superior  "starting"  qualities,  particu- 
larly for  use  in  cold  weather. 

GASOLINE  FROM  NATURAL  GAS. 

So-called  "casing-head"  gasolines  obtained  from  natural  gas  by 
processes  of  compression  or  absorption,  are  rarely  if  ever  marketed 
in  their  original  state.  Casing-head  gasoline  is  too  volatile  to  be 
shipped  or  to  be  used  except  for  certain  special  purposes,  such  as  the 
operation  of  gasoline-gas  machines ;  usually  it  is  blended  with  straight- 
run  gasoline  or  naphtha  at  the  plant  where  it  is  produced.  In  rare 
instances  it  is  blended  with  kerosene,  but  the  resulting  product  is 
not  at  present  regarded  as  a  very  satisfactory  motor  fuel. 

GASOLINE  MADE  BY  CRACKING  PROCESSES. 

So-called  "cracked"  gasoline,  made  by  the  decomposition  under 
heat  and  pressure  of  heavy  petroleum  fractions,  is  seldom  marketed 
without  blending.  It  is  manufactured  chiefly  by  refining  companies 
that  control  large  supplies  of  "straight-run"  gasoline  and  casing- 
head  gasoline,  and  is  usually  marketed  as  a  blend  with  these  other 
two  types  of  products. 

1728°— 20— Bull.  191 2+3 


6  QUALITY    OF    GASOUXE    MAEKETED   IX    UXITED   STATES. 

STATISTICS  ON  GASOLINE  PRODUCTION. 
PRODUCTION  OF  ' '  STRAIGHT-RUN  "  GASOLINE. 

Processes  for  separating  gasoline  from  crude  petroleum  have  been 
developed  to  such,  an  extent  that  for  present  purposes  the  potential 
production  of  such  gasoline  may  be  regarded  as  practically  equivalent 
to  the  production  of  crude  petroleum.  The  marketed  production 
of  crude  petroleum  for  the  past  15  years  (1904  to  1918,  inclusive),  is 
shown   graphically  in   figure    1.     The  data  used  in  compiling  this 
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Figtjre  1. — Curve  showing  increase  in  marketed  production  of  crude  petroleum  in  the  United  States, 

1904-1918. 

curve  were  obtained  from  annual  production  statistics  published 
by  the  United  States  Geological  Survey.1  The  345,500,000  barrels  of 
crude  petroleum  produced  in  1918  in  the  United  States  might  be 
increased  by  the  addition  of  27.000,000  2  barrels  of  crude  oil  taken 
from  storage,  and  37,735,000  3  barrels  imported,  making  a  total  con- 
sumption for  the  year  of  410,235,000  barrels.  Some  of  the  crude, 
particularly  that  imported,  did  not  produce  any  gasoline,  but  was 
used  directly  as  fuel  oil.  Some  of  the  crude  produced  in  the  United 
States  was  also  used  without  refining,  and  the  figure  appearing  in 

1  For  the  years  1904  to  1916,  inclusive,  Northrup,  J.  D.,  Petroleum  in  1916,  Mineral  Resources  of  the 
United  States,  (U.  S.  Geol.  Survey,  April,  191$,  pt-,  2.  pp.  679-SS6.)  For  the  year  1917,  U.  S.  Geol.  Survey 
Press  Bull.  375,  July,  1918,  1  p.  For  1918,  estimate  by  IT.  S.  Geol.  Survey,  published  in  the  Oil,  Paint, 
and  Drug  Reporter,  vol.  11,  Jan.  8,  1919,  p.  11. 

3  Oil,  Paint,  and  Drug  Reporter,  same  reference,  place  cited. 

3  Monthly  Summary  of  the  Foreign  Commerce  of  the  United  States  Bureau  of  Foreign  and  Domestic 
Commerce,  December,  1918,  p.  23. 


QUALITY  OF   GASOLINE   MARKETED   IN   UNITED  STATES.  7 

Bureau  of  Mines  statistics  for  crude  oil  actually  run  through  refineries 
in  1918  is  326,024,630  barrels. 

The  curve  shows  that,  with  the  exception  of  1906,  when  there  was 
a  decrease  compared  with  1905  (owing  to  a  decided  decrease  of  out- 
put in  the  Gulf  field)  the  increase  in  production  of  crude  oil  has  been 
gradual  and  fairty  uniform.  Breaks  in  the  curve  for  the  years  1909 
and  1912  can  be  credited  to  decreased  production  in  the  Gulf  Coast 
and  Illinois  fields  in  1909  and  in  the  Mid-Continent  and  Gulf  Coast 
fields  in  1912.  Other  fields  of  course  have  fallen  off  notably,  but 
in  general  the  deficits  have  been  met  by  the  discovery  of  new  fields 
or  by  the  increase  in  production  from  those  already  developed,  with 
the  result  that  a  peak  in  production  has  not  yet  been  reached.     The 
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Figure  2. — Curve  showing  increased  production  of  casing-head  gasoline,  1911-1918. 

discovery  and  development  of  fields  in  northern  Texas  have  been 
largely  responsible  for  the  moderate  increase  in  output  for  1918  as 
compared  with  1917. 


PRODUCTION  OF  CASING-HEAD  OR  NATURAL-GAS  GASOLINE. 

Figure  2  represents  graphically  the  production  of  gasoline  from 
natural  gas  for  the  years  1911  (the  first  year  these  statistics  were 
collected)  to  1918,  inclusive.4  The  figure  for  the  year  1918  is  an 
estimate  made  by  assuming  that  the  volume  increase  in  production 
for  1918  over  1917  was  approximately  the  same  as  the  volume 
increase  in  production  for  1917  over  1916.  The  quantity  repre- 
sented includes  production  by  both  compression  and  absorption 
processes. 

4  Northrup,  J.  D.,  Natural  gas  gasoline  in  1917:  Mineral  Resources  U.  S.,  pt.  2,  U.  S.  Geol.  Survey,  1919, 
pp.  lg  to  21g. 
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Obviously  the  production  of  natural-gas  gasoline  is  increasing  with 
great  rapidity,  the  production  for  the  calendar  year  101S  being 
approximately  43  times  that  for  1911.  The  production  of  casing- 
head  gasoline  is  of  even  greater  importance  than  the  actual  quantity 
may  indicate,  as  it  is  marketed  in  the  form  of  blends  with  naphtha 
or  heavy  gasoline  and  has  rendered  available  as  motor  fuel  con- 
siderable quantities  of  distillates  that  in  their  original  state  lacked  a 
large  enough  proportion  of  low-boiling  constituent  to  make  satis- 
factory motor  fuels. 

PRODUCTION    OF    CRACKED    GASOLINE. 

No  comprehensive  statistics  are  available  to  indicate  the  total 
amount  of  gasoline  produced  in  1918  by  cracking  heavy  distillates. 
Information  received  from  Dr.  Burton,  president  of  the  Standard 
Oil  Co.  of  Indiana,  which  is  the  largest  operator  of  cracking  stills, 
indicates  that  the  probable  total  output  during  the  year  was  8,000,000 
barrels,  or  approximately  10  per  cent  of  the  total  gasoline  produced. 
Practically  all  of  this  was  made  by  the  Burton  process,  which  was 
developed  and  is  controlled  by  the  company  mentioned,  but  is  leased 
to  certain  other  companies,  principally  of  the  Standard  group.  It 
has  been  stated  5  that  in  the  five  years  preceding  1918  the  Burton 
process  produced  a  total  of  more  than  20,000,000  barrels  of  gasoline. 
Several  other  cracking  processes  are  now  being  operated  on  a  com- 
mercial scale,  but  the  quantity  of  gasoline  produced  by  them  is  small 
in  relation  to  that  produced  by  the  Burton  process.  A  number  of 
other  processes  for  manufacturing  gasoline  from  heavy  oils  have  been 
invented  and  tried  out,  but  have  not  advanced  beyond  the  experi- 
mental stage. 

STATISTICS  ON  REFINERY  OPERATION. 
SOURCES    OF    STATISTICAL    INFORMATION. 

In  July,  1917,  agents  of  the  Bureau  of  Mines  visited  the  offices  of 
refineries  throughout  the  country  and  obtained  statistics  on  the 
output  of  petroleum  products  for  the  calendar  year  1916  and  the 
first  sLx  months  of  1917.  Since  obtaining  these  initial  statistics  the 
bureau  has  organized  an  office  that  collects  each  month,  from  prac- 
tically every  refinery  in  the  country,  figures  giving  the  consumption 
of  crude  and  the  output  of  various  products.  Primarily,  the  collection 
of  these  statistics  was  a  military  measure  and  the  collected  data 
enabled  various  Federal  organizations  to  keep  in  touch  with  the 
production  of  petroleum  derivatives,  and  thereby  take  the  measures 
necessary  to  divert  the  products  in  greatest  demand  to  channels 
where  they  would  be  of  most  use. 

6  Burton,  W.  M.,  Chemistry  in  the  petroleum  industry :  Jour.  Ind.  and  Eng.  Chem.,  vol.  10, 1918,  pp.  «t- 
486. 
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The  only  available  figures  showing  the  refinery  output  of  gasoline 
for  the  years  prior  to  1916  are  those  published  by  the  Census  Bureau 
in  the  Census  of  Manufacturers,  which  is  taken  every  five  years.6 
The  refinery  production  of  gasoline  since  1904,  as  indicated  by  Bureau 
of  Census  and  Bureau  of  Mines  data,  is  shown  by  the  figures  in 
Table  1. 

Table  1. — Data  on  refinery  production  of  gasoline  in  tJie  United  States  for  period  of  15 
years,  1904  to  191S,  inclusive. 

[The  unit  barrel  is  42  D".  S.  gallons.] 


Year. 

Crude  run  to 

refineries, 

barrels. 

Yield  of  gaso'.ine. 

Production 
of  gasoline, 
barrels.          Per  cent. 

Gallons  of 
gasoline 

per  barrel 

of  crude 

run. 

1904 

66,982,862 
120, 775, 439 
191,262,724 
246,992,015 
315,131,681 

6,920,000                10.3 
12,900,000                10.7 
34,915,000     i            18.3 
49, 020, 967     i            19.  8 
67.870.153                21.6 

4.3 
4.5 
7.7 
8.3 
9.1 
11.0 

1909 

1914 

1916 

1917 

1918 

326,024,630         85.007.451                26.1 

PREPARATION    OF    STATISTICS. 

Products  more  volatile  than  kerosene  can  be  roughly  divided  into 
two  classes— gasoline  and  naphthas — the  distinction  being  partly  the 
properties  of  the  products  and  partly  the  uses  to  which  they  are  pur. 
Distillates  sold  for  use  in  internal-combustion  engines  are  generally 
classed  as  gasoline.  There  is  no  clear-cut  difference  in  properties, 
but  in  general  naphthas  have  a  considerably  higher  average  boiling 
point  and  a  narrower  distillation  range  than  gasoline.  For  general 
purposes  naphtha  may  be  regarded  as  a  product  that  has  approxi- 
mately the  same  upper  boiling  limit  as  gasoline,  but  lacks  the  volatile 
fractions,  included  in  the  latter,  that  permit  easy  starting  of  auto- 
mobile motors.  The  statistics  make  no  distinction  between  the  two 
types  of  products,  and  the  figures  given  include  both  gasoline  and 
naphtha  production,  although  that  of  the  latter  is  small  in  relation 
to  the  total  gasoline  production. 

The  figures  for  refinery  production  include  gasoline  manufactured 
by  cracking  processes,  but  do  not  include  all  of  the  casing-head  gaso- 
line. A  certain  proportion  of  this  casing-head  distillate  goes  to  the 
refineries  before  appearing  on  the  market  and  is  included  in  refinery 
statistics.  The  balance  is  blended  at  the  various  absorption  or  com- 
pression plants  with  enough  naphtha  to  make  a  product  suitable  for 
marketing.     The  amount  of  casing-head  gasoline  used  by  refineries 


6  Census  of  Manufacturers,  1914 — Reports  for  selected  industries  and  detailed  statistics  for  industries  by 
States:  Bureau  of  Census,  vol.  2,  p.  582.  See  also  Report  of  the  Secretary  of  the  Interior  to  the  U.  S. 
Senate:  Senate  Doc.  310,  Feb.  3,  1916,  p.  7. 
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in  the  calendar  year  1918  was  given  as  2,451,338  barrels,  which  is 
approximately  30  per  cent  of  the  total  production  of  casing-head 
gasoline. 

Figures  in  Table  1  show  a  rapid  increase  in  the  production  of  gaso- 
line since  1904,  the  gain  being  more  than  1,100  per  cent  for  the  15- 
year  period,  1904  to  1918,  and  more  than  100  per  cent  for  the  5-year 
period,  1914  to  1918.  Before  1904  the  production  of  gasoline  seems 
to  have  been  fairly  constant,  as  Census  figures  show  a  production 
of  6,680,000  barrels  in  1899  and  6,920,000  barrels  in  1904. 

UNIT    PERCENTAGE    YIELD    OF    GASOLINE    FROM    CRUDE    OIL. 

In  1904  the  yield  of  gasoline  amounted  to  10.3  per  cent  of  the  crude 
oil  run  to  refineries,  whereas  in  1918  the  yield  was  26.1  per  cent.  In 
other  words,  the  rate  of  yield  of  gasoline  increased  155  per  cent  in 
the  15-year  period,  1904  to  1918.  inclusive.  The  increase  in 
percentage  yield  was  particularly  noticeable  between  1916  and  1918, 
the  gain  for  this  period  being  approximately  33  per  cent.  In  part 
the  increases  are  due  to  improvements  in  refinery  equipment  and 
to  the  relatively  greater  proportion  of  light  crude  refined,  but  the 
principal  causes  were  the  extensive  use  of  cracking  processes  and  the 
widening  of  the  volatilitv  range  of  gasoline.  The  use  of  casing-head 
gasoline  is  also  a  factor  of  great  importance,  both  directly  and  by 
permitting  the  widening  of  the  volatility  range  by  blending  with  the 
heavy  naphthas. 

IMPORTANCE   OF  THE   CHANGE   INVOLVING  PRODUCTION   OF  LESS  VOLA- 
TILE   GASOLINE. 

Users  of  gasoline  evince  generally  a  tendency  to  condemn  present 
grades  of  motor  fuel  and  discuss  the  "good  old  days''  when  76° 
gasoline  was  one  of  the  less  volatile  products  on  the  market,  but 
many  of  them  fail  to  realize  that  the  demand  for  gasoline  has  in- 
creased much  more  rapidly  than  has  the  production  of  the  raw 
material  from  which  gasoline  is  derived.  The  production  of  crude 
oil  has,  it  is  true,  continued  to  increase,  but  the  gains  in  production 
are  not  of  the  same  order  as  the  increases  in  the  demand  for  gasoline. 
Refiners  have  been  forced  not  only  to  handle  more  crude  but  to  get 
more  motor  fuel  out  of  each  unit  quantity  of  crude  they  refine.  '  One 
of  the  important  ways  of  doing  this  has  been  to  "  cut  deeper  into  the 
crude,"  and  to  market  as  gasoline  certain  fractions  that  formerly 
were  included  with  the  kerosene.  The  result  has,  of  course,  been 
the  production  of  gasoline  of  higher  average  boiling  point,  or  in 
other  words,  lower  volatility. 

In  earlier  days  kerosene  was  the  most  valuable  of  the  lighter 
petroleum  distillates  and  even'  effort  was  made  to  obtain  maximum 
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yields  of  this  commodity.  As  only  enough  gasoline  was  distilled  off 
to  permit  the  kerosene  to  meet  flash-point  requirements,  the  resulting 
by-product  was  naturally  very  volatile  and  had  a  very  high  Baume 
gravity.  At  present  the  accepted  refinery  practice  is  to  market  as 
gasoline  all  petroleum  fractions  that  are  volatile  enough  to  permit 
reasonably  efficient  utilization  in  internal-combustion  engines. 
It  is  sometimes  said  that  present  gasolines  contain  certain  per- 
centages of  kerosene;  the  statement  is  not  accurate.  The  gasoline 
does  contain  constituents  that  were  formerly  marketed  as  kerosene, 
but  they  are  only  the  lighter  or  lower  boiling  fractions  of  kerosene; 
the  properties  of  present  motor  fuels  are  entirely  dissimilar  to  the 
properties  of  mixtures  of  "high  test"  gasoline  and  ordinary  kerosene. 

The  change  of  volatility  of  gasoline  is  indicated  by  the  following 
figures.  Several  years  ago  it  was  customary  to  market  gasoline 
having  gravities  of  70  to  76°  B.  and  end  points  (upper  boiling  limits) 
of  300  to  350°  F.  At  present  the  average  motor  gasoline  has  a 
gravity  of  54  to  60°  B.,  depending  upon  the  type  of  crude  oil 
from  which  it  is  made,  and  an  end  point  of  410  to  430°  F.  This 
change  admittedly  has  not  improved  the  gasoline,  particularly  as  it 
affects  the  convenience  in  operating  automobile  engines,  but  has 
had  the  decided  advantage  of  insuring  to  the  user  an  abundant  and 
perfectly  distributed  supply  of  motor  fuel,  whereas  maintenance  of 
the  higher  standard  of  quality  would  have  resulted  in  unavoidable 
shortages  of  supply  and  in  a  sharper  increase  in  cost.  The  necessity 
for  this  change  in  volatility  is  illustrated  by  the  curves  (fig.  6)  on 
page  19,  which  show  that  the  demand  for  gasoline  has  increased 
more  rapidly  than  the  supply,  and  that  it  may  even  be  necessary  to 
submit  to  further  decreases  of  volatility  in  the  future. 

So-called  "high  test''  gasoline  has  been  obtainable  up  to  a  recent 
date  in  certain  sections  of  the  country,  particularly  in  the  Pittsburgh 
district.  The  lightest  and  most  volatile  of  the  several  grades 
marketed  was  discontinued  during  the  war  on  account  of  the  neces- 
sity of  producing  large  quantities  of  volatile  airplane  gasoline. 
There  seems  to  be  little  prospect  that  the  light  gasoline  will  be 
available  again,  nor  is  its  return  desirable  from  an  economic  point 
of  view.  In  certain  districts,  there  is  still  a  marked  demand  for  a 
grade  of  gasoline  more  volatile  than  the  usual  type.  Consumers  are 
willing  to  pay  an  additional  3  to  5  cents  a  gallon  for  this  type  of 
gasoline,  and  it  continues  to  be  available  in  limited  quantities. 
In  most  sections  of  the  country  only  one  grade  of  gasoline  is  generally 
marketed. 

It  has  been  estimated7  that  if  all  the  gasoline  now  produced  were 
of  a  volatility  equivalent  to  that  of  the  so-called  76°  grade  the  yield 

7  Report  to  the  Director  of  the  Oil  Division,  TJ.  S.  Fuel  Administration,  "Potential  production  of 
airplane  gasoline,"  by  H.  H.  Hill,  E.  W.  Dean,  and  J.  P.  Smootz.    (Unpublished.) 
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would  bo  reduced  approximately  one-half,  and  if  the  general  standard 
of  volatility  were  that  of  four  or  five  years  ago  production  would  be 
reduced  approximately  one-quarter.  This  estimate  shows  the 
important  effect  of  change  of  volatility  upon  percentage  yield  of 
gasoline  from  crude  oil. 

IMPORTANCE  OF  THE  USE  OF  CRACKING  PROCESSES. 

The  use  of  pressure  distillation  cracking  processes  has  had  a 
noticeable  effect  in  increasing  the  yield  of  gasoline.  According  to 
an  estimate  previously  mentioned,  the  Burton  cracking  process  has 
furnished  more  than  10  per  cent  of  the  total  gasoline  produced  in 
this  country  since  the  process  was  first  put  in  operation  on  a  com- 
mercial scale.  This  additional  amount  has  been  rendered  available 
without  increasing  the  production  of  crude  petroleum,  and  has  been 
of  prime  importance  both  in  preventing  shortages  of  motor  fuel  and 
in  conserving  the  supply  of  crude.  To  produce  an  equivalent  amount 
of  refining  gasoline  would  have  required  more  than  100,000,000 
barrels  additional  of  crude  oil. 

If  the  necessity  continues  for  using  gasoline  having  about  the  same 
average  volatility  as  that  now  being  marketed,  a  more  extended  use 
of  cracking  processes  is  highly  essential.  Dining  the  war  conditions 
were  not  favorable  for  extending  their  use,  particularly  on  account 
of  the  relatively  brisk  demand  for  fuel  oil,  which  is  the  raw  material 
used  for  cracking.  However,  the  price  of  fuel  oil  is  now  such  that 
cracking  processes  can  be  operated  at  sufficient  profit  to  make 
desirable  their  employment  by  practically  all  types  of  refineries. 
It  is  believed  that  in  the  reasonably  near  future,  processes  now  in 
the  experimental  stage  may  be  put  into  commercial  operation  or 
that  arrangements  may  be  made  for  the  wider  use  of  processes 
already  developed. 

Another  solution  of  the  problem  of  preventing  a  shortage  of  gaso 
line  would  be  the  development  of  internal-combustion  engines  capable 
of  utilizing  less  volatile  fuel.  Automotive  engineers  are  working 
strenuously  to  accomplish  this  desired  end,  and  if  their  efforts  suc- 
ceed it  may  prove  unnecessary  to  increase  the  proportion  of  cracked 
gasoline  turned  out  by  the  refiners.  The  question  of  whether  it  is 
more  desirable  for  the  refiner  to  produce  fuels  which  will  fit  the 
present  type  of  engines  or  for  the  engineer  to  develop  engines  which 
will  fit  the  fuels  that  are  normally  available  is  still  unsettled. 

IMPORTANCE    OF    CASING-HEAD    GASOLINE. 

The  actual  importance  of  casing-head  gasoline  in  increasing  the 
total  supply  of  motor  fuel  is  greater  than  might  be  indicated  hy  the 
figures  showing  production  of  this  material.     The  raw  casing-head 
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gasoline  produced  in  1918  was  less  than  10  per  cent  of  the  total 
gasoline  production,  but  this  10  per  cent  rendered  available  as  motor 
fuel  at  least  an  equal  quantity  of  naphtha  which  lacked  the  low- 
boiling  constituents  essential  for  a  satisfactory  motor  fuel. 

Much  of  the  casing-head  gasoline  was  marketed  as  blends  with 
heavy  naphtha,  these  blends  being  produced  in  the  plants  treating 
casing-head  gas.  However,  the  casing-head  gasoline  can  be  perhaps 
blended  more  efficiently  by  the  refinery  than  by  a  blending  station, 
at  least  as  regards  the  quality  of  the  resulting  product.  Blends  of 
casing-head  gasoline  and  heavy  naphtha  are  likely  to  be  deficient  in 
the  fractions  of  intermediate  boiling  point,  whereas  blending  with 
an  ordinary  "straight-run"  distillate  of  high  end  point  gives  a 
more  uniform  range  of  volatility.  Whether  this  latter  practice,  all 
factors  considered,  is  preferable  to  the  former  has  not  been  conclu- 
sively demonstrated ;  but  there  is  reason  to  suppose  that  it  is. 

The  extent  to  which  casing-head  gasoline  is  now  being  used  by 
some  of  the  large  refineries  is  illustrated  by  figure  22  (p.  106),  which 
shows  average  distillation  curves  for  gasoline  marketed  by  six  repre- 
sentative companies  in  the  calendar  years  1917  and  1919.  These 
curves  reveal  that  the  average  end  point  of  the  samples  collected  in 
in  1919  is  appreciably  higher  than  those  of  the  1917  samples,  but  the 
proportion  of  material  distilling  below  the  boiling  point  of  water 
(100°  C.  or  212°  F.)  is  practically  the  same,  being  higher  for  some  of 
the  1919  samples  than  for  the  1917  set.  This  indicates  the  consider- 
able increase  in  use  of  casing-head  gasoline  by  some  of  these  refiners, 
as  otherwise  elevation  of  the  end  point  would  have  caused  a  decrease 
in  the  proportion  of  low-boiling  constituents.  The  analyses  of  the 
1919  gasoline  survey  show  that  the  distribution  of  casing-head  gaso- 
line is  by  no  means  uniform.  A  number  of  samples  tested  were  defi- 
cient in  low-boiling  material,  whereas  others  contained  percentages 
apparently  higher  than  necessary.  A  more  even  distribution  of 
casing-head  gasoline  would  undoubtedly  assist  in  increasing  the  per- 
centage yield  of  gasoline  from  crude  oil. 

THE  CONSUMPTION  AND  STORAGE  OF  GASOLINE. 

RELATION  BETWEEN  THE  TOTAL  QUANTITY   OF   GASOLINE   PRO- 
DUCED IN  THE  UNITED  STATES  AND  THE  QUANTITY  EXPORTED. 

Figures  for  exports  of  gasoline  and  naphtha  for  the  years  1904  to 
1918,  inclusive,  appear  in  Table  2.  The  data  in  this  table  were  com- 
piled from  various  issued  of  the  Monthly  Summary  of  Foreign  Com- 
merce of  the  United  States,  Bureau  of  Foreign  and  Domestic  Com- 
merce. Previous  to  1912  no  distinction  was  made  between  two  prod- 
ucts, gasoline  and  naphtha,  both  being  included  as  "Naphtha  and 
light  products  of  distillation."     Beginning  in   1912   a  division  was 
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made  into  " gasoline-'  and  •"naphtha  and  light  products  of  distillation 
other  than  gasoline."  As  naphtha  is  included  with  gasoline  in  the 
refinery  statistics  collected  by  the  Bureau  of  Mines,  the  recent  reclassi- 
fication of  the  Bureau  of  Foreign  and  Domestic  Commerce  has  been 
disregarded  here ;  the  figures  represent  the  sum  of  both  types,  reported 
as  "Exports  of  gasoline  and  naphtha." 


Table  2. 


-Data  showing  exports  of  gasoline  and  naphtha  for  the  calendar  years  1904  to 
1918.  inclasicf. 


Year. 


Exports  to 
foreign 

countries, 
gallons. 


Shipments 

to  Alaska, 

Hawaii, 

Porto  Rico, 

and 

Philippines, 

eallons. 


Total  shipment*. 


Gallons. 


Barrels 

(42-galkc). 


Refinery 
productibn 
of  gasoline, 

barrels. 


Per- 
centage 

ex- 
ported. 


1904. 
1905. 
1906. 
1907. 
190S. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
ISIS. 
1917. 
1918. 


24,989,422 
28,419,930 
27,544,939 
34,625,525 
43,889,844 
68, 758, 675 
100,695,3S2 
137,294,606 
186,000,094 
188,  «3, 379 
209,692,665 
281,609,081 
3.56,217, 125 
415, 878, 539 
559,125,330 


6S3,069 
1,143,692 
1,252,244 
1,420,567 
2,013,472 
2,230,856 
2,955,306 
4,749.396 
S,  034, 822 
6,78,8.746 
9.076,060 
9,946.542 
14,018,691 
14.918,100 
12,209,957 


25,672,491 
29,563,622 
28,797,1  S3 
36,046,092 
45,903,316 
70.9*9,531 
103, 650, 688 
142, 04  4.  if  12 
194,034,916 
194,822,125 
218,768,725 
291,555.623 
370,235,816 
430, 796, 639 
571,335,287 


611,250 

703,806 

6S5,647 

858,240 

1,092,936 

1,690,227 

2,467,874 

3,382,000 

1,619,  S79 

4,638,622 

5,208,779 

6,941,800 

8,815,138 

10,257,063 

13,603,221 


6,920,000 


12,900,000 


34,915,000 


49,020,967 
67.870,1.53 
So,  007. 451 


8.9 


1S.0 
15.1 
16.0 


The  figures  from  Table  2  are  represented  graphically  in  figure  3. 
It  will  be  observed  that  there  has  been  a  marked,  increase  in  exporta- 
tion, particularly  since  1914 — the  first  year  of  the  war.  This  increase 
is  directly  attributable  to  the  military  demands,  and  is  the  more 
impressive  when  account  is  taken  of  the  fact  that  exports  to  the 
Central  Powers  were  practically  stopped.  The  export  figures  include 
shipments  to  Alaska,  Hawaii,  Porto  Rico,  and  the  Philippines,  as 
well  as  those  consigned  to  the  American  Expeditionary  Force. 
Figures  for  the  production  of  gasoline  in  the  United  States  for  the 
years  for  which  statistics  are  available  are  also  included  in  Table  2, 
and  the  percentages  of  exportation  calculated.  The  maximum 
exportation  is  18  per  cent  for  the  year  1916;  for  the  last  five  years 
the  figures  range  from  this  mark  down  to  15.1  per  cent.  These  sta- 
tistics show  conclusively  that  the  exportation  of  gasoline  has  not 
increased  out  of  proportion  to  the  total  production,  and  that  increases 
in  the  cost  of  gasoline  can  not  be  attributed  alone  to  diversion  of 
this  commodity  to  foreign  markets. 

DOMESTIC    CONSUMPTION    OF    GASOLINE. 

Statistics  permitting  the  calculation  of  domestic  consumption  of 
gasoline  were  first  available  for  the  month  of  July,  1917,  when  the 
Bureau  of  Mines  obtained  figures  for  stocks  held  by  the  various 
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refining  companies.  The  figures  for  consumption  were  calculated 
as  follows:  If  stocks  for  a  given  month  have  increased,  the  amount 
of  increase  is  deducted  from  the  figure  for  production  for  the  month. 
If  stocks  have  decreased,  the  amount  is  added  to  the  production 
figure.  From  this  net  figure  representing  gasoline,  disposed  of  by 
refiners  is  subtracted  the  amount  exported  during  the  month,  yielding 
a  figure  approximately  representing  domestic  consumption.  The 
fact  that  varying  quantities  may  be  held  in  storage  by  jobbing  and 
marketing  companies  introduces  a  certain  error,  but  this  is  not  suf- 
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FIGURE  3. — Curve  showing  progressive  increases  in  quantity  of  gasoline  and  naphtha  exported  from  ths 

United  States,  1904-1918. 

ficient  to  destroy  the  value  of  the  data  for  purposes  of  the  present 
discussion. 


SEASONAL     VARIATIONS     IX     PRODUCTION     AND     CONSUMPTION     OF 

GASOLINE. 

The  figures  on  which  this  calculation  is  based  and  the  resulting 
figures  are  given  in  Table  3,  and  represented  graphically  in  figure  4, 
for  the  period  July,  1917,  to  June,  1918,  inclusive.  The  seasonal 
variations  in  gasoline  consumption  are  particularly  noticeable;  the 
figures  for  either  July  or  August  are  more  than  twice  as  large  as  those 
for  any  of  the  winter  months. 
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In  this  connection,  attention  is  called  to  the  rapid  depletion  of 
stocks  for  the  months  of  July  and  August.  1918.  which  caused  the 
Fuel  Administration  to  request  the  public  to  refrain  from  using  cars 
for  a  number  of  Sundays  in  the  early  fall.  As  this  regulation  aroused 
considerable'  protest,  the  Bureau  of  Mines  prepared  and  submitted 
to  Congress  a  report  on  the  gasoline  situation  which  was  published 
as    Senate    Document    280.8     The    conservation    effected    by    these 
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FiGtrRE  4. — Curves  showing  stocks,  production,  and  domestic  consumption  of  gasoline  from  July,  1917, 
to  July,  1919,  inclusive.    /,  Stocks  at  end  of  each  month;  2,  production:  3,  domestic  consumption. 

"  gasolineless "  Sundays  is  indicated  by  the  consumption  curve  in 
figure  4.  The  consumption  in  September  was  less  than  that  in 
August,  which  is  usual,  but  was  also  less  than  that  in  October,  which 
is  not  usual. 

The  data  also  show  that  there  are  seasonal  variations  in  the  pro- 
duction of  gasoline,  decreases  occurring  in  the  winter  months.  The 
variations  are,  however,  less  marked  than  those  in  consumption. 


8  Production  of  crude  oil,  tept.  24,  1918,  15  pp. 
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Table  3. — Stocks,  refinery  production,  exports  and  domestic  consumption  of  gasoline 
by  months.  July,  1917,  to  July,  1919. 


1917. 


Month. 

Stocks  at 

refineries  at 

end  of  each 

month. 

Production. 

Exports  plus 
domestic  con- 
sumption. 

Exports  in- 
clmiini?  ship- 
ments to 
Alaska  and 

insular 
possessions. 

Domestic 
consumption. 

Domestic 
consump- 
tion. 

Gallons. 
Juno 383,  115. 992 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Barrel?. 

Julv 

August 

September 

October 

November 

December 

345, 199, 195 
298,548,699 
287, 758, 562 
320,203,770 
360,241,135 
412, 256, 833 

244,145,292 
254,464,491 
256, 132, 050 
271,891.234 
264, 8.88, 709 
248, 846, 638 

282,362,089 
301,114,987 
266,922,187 
239,346,026 
224,851,344 
196, 830, 950 

22, 732, 024 
32,631,620 
21,101,657 
32,396,511 
58,148,034 
35, 694, 023 

259, 630, 065 
268,483,367 
245, 820,  .530 
206,949,515 
166,703,310 
161,136,927 

6,181,668 
6,392,461 
5, 852, 870 
4,927,346 
3,969,122 
3,836,594 

1918. 


January.. . 

February. 

March 

April 

May 

June 

July 

August — 
September 
October... 
November. 
December. 


469, 277, 166 
518,794,609 
526,382,386 
509, 197, 134 
460, 637, 479 
418,440,353 
349, 928, 604 
285, 446, 538 
269, 772, 723 
250,328,329 
270,072,011 
297,326,983 


242, 632, 044 
234.324,619 
269,627,968 
293,396,162 
319,391,202 
315,023,445 
332, 022, 09.5 
330,335,046 
314,595,959 
314,251,318 
312,968,640 
291,744,465 


185,611,711 
184,807,176 
262,040,191 
320,581,414 
367,950,857 
357,220,571 
400,533,841 
394,827,112 
330,  269, 774 
333,695,712 
293, 224, 958 
264, 489, 493 


42,793,497 
36,558,399 
47,975,761 
48,061,112 
57,766,504 
50,060,823 
48, 252, 539 
58,184,236 
46,290,005 
38,652,417 
47,982,514 
54,548,991 


142,818,214 
148,248,177 
214,064,430 
272, 520, 302 
310,184.353 
307,159,748 
352,281,305 
336,642,876 
283, 979, 769 
295,043,295 
245, 242, 444 
209,940,502 


3, 400, 434 
3,529,718 
5, 096, 772 
6,488,579 
7,385,342 
7,313,327 
8,387,650 
8, 01.5, 307 
6, 761, 423 
7, 027, 221 
5, 839, 106 
4,998,583 


1919. 


January. . 
February 

March 

April 

May 

June 


383,212,692 
458, 449, 187 
546, 062,  429 
593,616,170 
594,035,688 
593, 896, 610 


303,710,556 
2S3,518,194 
311,306,755 
319,807,837 
354,472,377* 
338,336,985 


217,825,847 
208,271,699 
223,693,513 
272, 264, 097 
354, 052;  859 
338,476,063 


49, 009, 627 
2S,  738, 095 
22,723,182 
29, 819, 672 
29,420,260 
32, 772, 242 


168, 816, 220 
179,533,604 
200,970,331 
242.444,425 
324,632,599 
305, 703, 821 


4,019,434 
4, 274, 610 
4,785,008 
•5,772,486 
7,729,34.8 
7, 278, 662 


As  regards  stocks  in  general  the  quantity  of  gasoline  stored  at 
refineries  decreases  as  consumption  increases.  Stocks  ordinaril} 
reach  a  maximum  in  the  early  spring  of  each  year  and  decrease  until 
the  advent  of  cold  weather  in  the  fall,  which  restricts  the  use  of  auto- 
mobiles. This  general  rule  did  not,  however,  hold  strictly  for  the 
period  under  consideration.  The  abnormally  low  stocks  of  the  sum- 
mer and  early  fall  of  1918  have  already  been  commented  upon.  The 
reader  will  note  that  stocks  for  the  year  1919  also  show  an  abnormal 
behavior;  instead  of  starting  to  decrease  in  the  spring,  they  attained 
a  maximum  level  in  April  and  remained  practically  constant  for  the 
two  subsequent  months,  the  first  decided  break  occurring  in  July. 
(See  fig.  4.) 

In  studying  the  export  figures  in  Table  3  the  reader  will  observe 
that  the  amounts  exported  during  the  various  months  of  1919  are 
noticeably  less  than  those  for  corresponding  months  in  1918.  This 
decrease  is  in  large  measure  attributable  to  the  cessation  of  shipments 
for  military  purposes. 


is 
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INCREASE    IX    USE    OF    !fVS()LlN'E    BY    AUTOMOBILES    AND    TRUCKS. 

The  increased  domestic  consumption  of  gasoline  can  be  attributed 
chiefly  to  the  phenomenal  growth  of  the  automobile  and  truck  indus- 
try. This  industry  started  in  the  late  nineties  and  was  at  that  time 
of  so  little  importance  that  hi  the  Census  of  Manufacturers,  1899,  it 
was  not  classed  as  a  separate  industry  but  was  grouped  with  carriage 
manufacturers.  Census  reports  °  show  the  total  production  of  auto- 
mobiles in  the  United  States  in  1899  as  3,723.  In  1904  production 
had  increased  to  21.692.  The  figure  in  1909  was  126,593;  in  1914, 
569,064;  while  in  1917  a  maximum  was  reached  through  the  produc- 
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Eigcbje  5.— Curvea  showing  registration  ami  production  of  automobiles  for  the  16-year  period  1983-1918. 
Curve  1,  Registration:  curve  ;?.  Production.    ( After  Automotive  rndtBUfea.) 

tion  of  almost  2,000.000  cars  and  trucks.  As  in  1918  practically  all 
plants  were  engaged  in  the  manufacture  of  munitions  of  war,  produc- 
tion dropped  in  that  year  to  about  1.200.000  cars  and  trucks.  Pro- 
duction and  registration  curves  as  given  by  Automotive  Industries10 
are  shown  in  figure  5.  The  increase  in  the  number  of  care  registered 
in  1918,  notwithstanding  the  large  slump  in  production,  was  due  to 
the  fact  that  many  of  the  cars  manufactured  hi  1917  were  not  mar- 
keted until  1918.  The  reverse  of  this  situation  may  have  occurred  in 
1919,  for  although  the  output  has  decidedly  increased,  the  limited 
production  of  1918  may  have  resulted  in  a  disproportionate  gain  or 
possibly  a  decrease  in  registration. 

9  Census  of  Manufactures,  1914 — Reports  for  selected  industries  and  detailed  statistics  for  industries  by 
States:  Bureau  of  Census,  vol.  2,  p.  732. 

io  Automotive  Industries,  New  York,  vol.  4,  Jan.  16,  1919,  pp.  98-99. 
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The  curves  in  figure  6  represent  the  percentage  increase  in  produc- 
tion of  crude  oil,  production  of  gasoline,  and  the  registration  of  auto- 
mobiles for  the  10-year  period  1909  to  191S,  inclusive,  compared  with 
the  year  1909.  This  10-year  period  was  chosen  because  it  has  seen 
the  greatest  advance  in  the  use  of  automobiles.  These  curves  reveal 
that  the  marketed  production  of  crude  oil  increased  95  per  cent,  the 
production  of  gasoline  560  per  cent,  and  the  number  of  automobiles 
and  trucks  in  use,  1 ,730  per  cent.  The  varying  order  of  these  increases 
shows  clearly  ihe  necessity  for  augmenting  the  supply  of  motor  fuel 
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FI3X7RE  6. — Curves  showing  relative  increase  in  registration  of  automobiles  and  trucks  (curve  /),  production 
of  gasoline  (curve  2),  and  production  of  crude  oil  (curve  3). 

even  through  a  change  in  quality  which  from  some  points  of  view  is 
regarded  as  deterioration. 

No  single  explanation  is  adequate  to  show  why  the  gasoline  supply 
has  continued  to  meet  the  demand  in  the  face  of  this  enormous 
increase  in  the  use  of  automobiles  and  trucks.  In  the  year  1909, 
40  barrels  of  gasoline  was  produced  for  each  car,  whereas  in  1919 
the  ratio  decreased  to  about  14  barrels  of  gasoline  per  car.  The 
estimated  minimum  annual  consumption  per  car  has  been  set  at  10 
barrels,  and  the  tendency  of  the  curves  in  figure  6  show  that  this 
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limit  is  being  rapidly  approached.  The  obvious  inference  is  that  In 
the  reasonably  near  future  there  must  be  a  decided  increase  either 
m  the  output  of  motor  fuel  or  else  in  the  fuel  efficiency  of  automotive 
equipment . 

FACTORS  RELATING   TO   THE   CONSERVATION   OF   GASOLINE. 
IMPROVEMENTS  IN  AUTOMOBILE  CONSTRUCTION. 

Designers  and  manufacturers  of  automotive  engines  have  made 
numerous  improvements  in  construction  which  have  aided  materially 
in  permitting  satisfactory  utilization  of  the  present  grades  of  motor 
gasoline  and  in  increasing  fuel  economy.  Further  improvements 
are  desirable  and  will  undoubtedly  be  forthcoming,  while  the  follow- 
ing may  be  listed  as  already  accomplished:  Self-starters,  short  mani- 
folds, hot-spot  manifolds,  provisions  for  heating  intake  air. 

The  self-starter,  designed  primarily  for  the  convenience  of  auto- 
mobile drivers,  has  been  of  immense  value  in  permitting  utilization 
of  gasoline  of  low  volatility.  If  cranking  engines  by  hand  were  still 
universally  necessary,  the  demand  for  volatile  high-test  gasoline 
would  undoubtedly  greatly  exceed  the  supply.  This  is  demon- 
strated by  the  fact  that  practically  the  only  complaint  recorded 
against  the  grade  of  gasoline  now  required  by  Government  specifi- 
cation is  that  it  does  not  contain  sufficient  light  material  to  give 
satisfactory  service  in  cars  not  equipped  with  self-starters. 

The  development  of  short  manifolds,  hot-spot  manifolds,  and 
devices  for  heating  intake  air  have  been  steps  in  the  right  direction, 
even  though  details  in  design  have  not  reached  a  state  of  perfection. 
The  increased  facility  in  atomization  and  vaporization  obtained  by 
heating  the  air-fuel  mixture  drawn  into  the  engine  cylinders  has 
without  question  more  than  overbalanced  the  inevitable  disadvantage 
of  decreased  volumetric  efficiency  of  the  engine. 

Manufacturers  of  automotive  equipment,  it  should  be  stated,  are 
becoming  thoroughly  acquainted  with  the  importance  of  the  fuel 
problem,  and  are  actively  engaged  in  investigations  aimed  to  bring 
about  more  efficient  utilization  of  fuels  of  low  volatility.  Plans  are 
being  formulated  by  the  manufacturers  for  general  research  on  this 
subject,  and  a  committee  has  been  appointed  to  bring  about  coopera- 
tion with  the  petroleum  industry  in  the  study  of  the  fuel  situation. 

POSSIBLE  USE  OF  SUBSTITUTES  FOR  GASOLINE. 

The  development  and  marketing  on  a  large  scale  of  a  satisfactory 
substitute  for  gasoline  would,  of  course,  aid  materially  in  conserving 
the  Nation's  resources  of  petroleum-derived  motor  fuel.  Numerous 
substitutes  have  been  proposed  which  the  inventors  and  promoters 


QUALITY   OF   GASOLINE   MARKETED   IN    UNITED  STATES.  21 

claim  will  accomplish  this  desired  end,  but  the  absence  of  competition 
with  the  petroleum-refining  industry  is  noteworthy.  The  inventors 
have  failed  chiefly  because  they  did  not  understand  the  physical  and 
chemical  iequirements  of  satisfactory  motor  fuel,  or  because  they 
did  not  investigate  supply  and  cost  of  their  raw  materials.  There 
are,  however,  two  types  of  substitute  fuel  now  on  the  market  which 
are  of  recognized  importance,  although  they  do  not  promise  a  real 
solution  of  the  problem  of  motor-fuel  resources. 

The  substitute  material  in  one  of  these  fuels  is  a  mixture  of  hydro- 
carbons derived  from  the  distillation  of  coal.  These  so-called 
coal-tar  distillates,  chiefly  benzol  and  toluol,  were  in  such  great  de- 
mand during  the  war  that  equipment  for  their  production  and  re- 
covery was  tremendously  increased.  Since  the  end  of  the  war  these 
fuels  have  been  studied  with  the  idea  of  marketing  them  in  such 
form  as  to  be  satisfactory  motor  fuel.  Such  marketing  has  already 
occurred,  and  information  at  hand  indicates  that  the  substitute 
fuels  are  being  used  with  satisfaction.  Some  of  the  factors  to  be 
considered  in  regard  to  the  use  of  coal-tar  distillates  are  the  follow- 
ing: Benzol  (the  correct  chemical  name  of  which  is  benzene)  is  the 
most  volatile  and  the  most  plentiful  of  the  hydrocarbons  derived  from 
coal.  Its  homologue,  toluol  (correct  chemical  name,  toluene)  was 
in  greater  demand  as  a  raw  material  for  munitions,  and  even  before 
the  hostilities  ended  there  was  an  overproduction  of  benzol  because 
its  production  is  necessarily  incident  to  the  production  of  toluene. 
Straight  benzol  is  undesirable  as  a  motor  fuel  on  account  of  its 
relatively  high  freezing  point,  42°  F.  Toluene  freezes  at  about  —50° 
F.,  and  when  mixed  with  benzol  reduces  the  freezing  temperature 
of  the  latter  to  a  satisfactory  mark.  The  same  reduction  of  freezing 
point  may  be  accomplished  by  blending  petroleum  gasoline  with 
benzol.  A  further  advantage  in  blending  benzol  and  toluol  with 
petroleum  distillates  is  that  the  resulting  mixtures  resemble  gasoline 
more  closely  in  their  behavior  in  engine  carburetors.  The  unblended 
coal-tar  distillates  can  be  used,  but  usually,  perhaps  invariably, 
adjustments  in  carburetion  are  necessary. 

The  recent  gasoline  survey  made  by  the  bureau  has  revealed  the 
fact  that  coal-tar  distillates  are  being  marketed  in  some  of  the  larger 
cities — such  as  Chicago,  Cleveland,  Pittsburgh,  and  Buffalo — mostly 
those  having  by-product  coking  plants  near  them.  However,  the 
use  of  such  coal  products  is  not  likely  to  have  an  important  influ- 
ence upon  the  motor  fuel  situation  except  in  regions  thus  favor- 
ably situated. 

The  combined  amount  of  benzol  and  toluol  produced  in  1918  has 
been  estimated  at  less  than  4  per  cent  of  the  gasoline  production. 
The  possible  maximum  importance  of  coal  as  a  source  of  motor  fuel 
172S°— 20— Bull.  191 3 
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has  been  discussed  by  one  of  the  authors  in  a  previous  paper.11  It 
was  shown  that  if  all  the  bituminous  coal  mined  in  the  country  in 
the  year  1916  had  been  run  through  by-product  ovens  the  total 
amount  of  so-called  light  oils,  which  is  considerably  greater  than  the 
quantity  of  benzol  and  toluol,  would  have  been  less  than  34  pei 
cent  of  the  gasoline  production  for  that  year.  Since  that  time  the 
Nation's  gasoline  production  has  practically  doubled,  whereas  there 
has  been  an  increase  of  only  about  17  per  cent  in  the  production  of 
bituminous  coal.12 

Another  type  of  substitute  fuel  that  has  appeared  on  the  market 
is  a  blend  containing  alcohol  as  one  of  its  important  ingredients. 
The  bureau  has  had  little  opportunity  to  study  the  marketing  of 
this  fuel,  but  at  the  time  of  the  1919  survey  its  selling  price  was 
observed  to  be  6  cents  above  the  retail  price  of  gasoline  marketed  in 
the  same  city.  Alcohol  is  undoubtedly  one  of  the  important  poten- 
tial motor  fuels,  as  the  raw  material  from  which  it  can  be  made  is 
practically  unlimited.  However,  the  indications  are  that  before 
alcohol  can  compete  successfully  with  petroleum  gasoline  the  latter 
must  reach  a  higher  price  scale  than  now  exists,  and  substantial 
modifications  must  be  made  in  the  design  of  automobile  engines. 

The  immediate  need  is  for  a  substitute  fuel  which  can  be  used  inter- 
changeably with  gasoline  in  the  present  types  of  automobile  engines 
and  without  necessitating  readjustment  of  carburetors.  Unless 
service  stations  handling  substitute  fuels  are  properly  distributed,  it 
will  often  be  necessary  to  fill  fuel  tanks  with  gasoline ;  this  condition 
renders  undesirable  substitute  fuels  which  necessitate  changes  in 
carburetion.  The  companies  now  marketing  the  two  types  of  sub- 
stitute fuels  just  discussed  are  without  question  making  every  effort 
to  manufacture  a  product  which  can  be  used  interchangeably  with 
gasoline. 

CHANGES  IN  PRICE   OF  GASOLINE. 

One  of  the  considerations  of  particular  interest  in  connection  with 
tiie  gasoline  problem  is  the  price  of  the  commodity.  Gasoline  has, 
in  common  with  all  other  materials,  advanced  very  considerably  in 
price  during  the  last  10  or  15  years.  However,  the  examination  of 
available  statistics  has  shown  that  the  increases  in  price  have  been 
noticeably  less  than  for  many  other  commodities  and  that  they  are 
in  large  measure  justifiable  on  account  of  increases  in  cost  of  raw 
material,  particularly  crude  oil. 

11  Dean,  E.  W.,  Fuel  for  automotive  apparatus.  Jour.  Soc.  Automotive  Eng.,  vol.  2,  January,  1918, 
pp.  47-53. 

1J  Mineral  Resources,  U.  S.  Geological  Survey,  Estimate  for  1918,  from  Coal  Age,  vol.  15,  Jan.  lo,  1919, 
p.  127. 
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EANGE  OF  PRICES  IN  NEW  YORK  GITY. 

Figure  7  shows  graphically  the  range  in  price  of  gasoline  sold  in 
the  city  of  Now  York  for  the  years  1904  to  1919,  inclusive.  The  data 
were  taken  from  price  lists  published  in  the  Oil,.  Paint  and  Drag 
Reporter,  effective  on  May  1  of  each  year.  The  quotations  are  for 
quantities  supplied  to  retailers  in  steel  drums — this  being  equivalent 
to  the  so-called  tank-wagon  price  maintained  in  most  other  cities — 
and  are  for  the  grade  sold  as  motor  gasoline.  In  some  of  the  earlier 
years  the  trade  names  of  the  products  did  not  definitely  indicate  what 
they  were  used  for,,  hut  the  figures  selected  were  evidently  those  for 
the  grade  generally  used  in  automobiles.  The  May  1  price  was 
chosen  because  the  two  gasoline  surveys  of:  1017  and  1019  each  cov- 
ered a  period  of  which  that  date  was  approximately  the  middle  point. 
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Figvre;7.— Gunve  showing  changes  in  the  price  of  gasoline  during  the  period  May  ij  1&03,  to  May  1,  1919. 
Prices  are  for  New  York  City,  for  sales  in  standard.steel drums,  being  in  general  equivalent  to  the  usually 
quoted  "tank-wagon"  price  in  other  cities. 

Prices  may  have  varied  to  some  extent  throughout  each  calendar 
year,  but  the  May  1  quotation  is  undoubtedly  representative. 

These  figures,  which  represent  wholesale  prices,  are  in  general 
2:  cents  lower  than  the  retail  prices;  the  latter,  however,  vary  with 
different  retailers,  hence  were  not  used  for  this  study.. 

Although  the  price  of  gasoline  has  increased  considerably  during 
the  past  few  years,  the  increase  has  not  been  unusually  large  in 
comparison  with  the  advances  in  costs  of  practically  all  other  com- 
modities. The  somewhat  common  impression  that  refiners  have  been 
profiteering  is- largely  due  to  the  fact  that  present  prices  are  compared 
with  the  extremely  low  figure  occurring  in  1015.  At  that  time 
gasoline  fell  to  a  lower  price  than  any  that  had  been  maintained 
during  a  period  of  15  years,  with  the  exception  of  1911.  BetweenMay, 
1915,  and  May,  1916,  there  was  an  increase  of  approximately  100 
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per  cent  in  the  cost  of  gasoline,  but  since  May,  1916,  prices  have 
remained  practically  constant,  declining  2  cents  per  gallon  for  a  few 
months  in  1916  and  rising  0.5  cent  per  gallon  in  July,  1918. 

RELATION  BETWEEN  PRICES  OF  GASOLINE  AND  CRUDE 
PETROLEUM. 

The  important  factor   controlling   the  market  price   of  gasoline 
appears  to  be  the  price  of  the  crude  oil  from  which  it  is  made.     This 
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Figure  8. — Curves  showing  that  the  price  of  gasoline  has  in  general  followed  the  price  of  crude  oil;  curve 
1,  wholesale  price  per  gallon  for  gasoline  in  New  York  City:  curve  2.  average  price  of  one-fifth  of  a  barrel 
of  crude  petroleum. 

is  illustrated  by  the  curves  in  figure  8,  which  show  the  wholesale 
selling  price  of  gasoline  in  New  York  City  and  the  average  price  of 
unit  quantities  of  crude  petroleum.13  The  figures  plotted  are  the 
prices  in  cents  for  a  gallon  of  gasoline  and  for  one-fifth  of  a  barrel 
of  crude  petroleum.  The  latter  figures  were  selected  because  they 
were  of  convenient  magnitude  for  graphic  representation  in  com- 
parison with  gasoline  prices.  It  will  be  noted  that  up  to  1916  the 
price  curve  for  gasoline  practically  parallels  that  for  crude  oil,  show- 
is  Data  from  Mineral  Resources,  U.  S.  Geological  Survey,  work  cited.  Figure  for  1918  average  price  of 
crude  estimated. 
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ing  the  relation  between  the  two  figures.  Since  1916  the  price  of 
crude  oil  has  advanced  rapidly  while  the  price  of  gasoline  has 
remained  practically  constant.  This  circumstance  is  probably  due 
to  the  fact  that  in  1916,  1917,  and  1918  refiners  were  able  to  sell  fuel 
oil  at  a  high  margin  of  profit,  thereby  making  it  unnecessary  to  charge 
the  usual  large  proportion  of  material  and  operating  costs  against 
gasoline.  During  1919  there  has  been  an  unusually  large  production 
of  crude  petroleum  containing  high  percentages  of  gasoline,  and  this, 
in  addition  to  the  unexpectedly  small  demand  for  gasoline,  has  kept 
down  the  price  of  the  latter  commodity. 

INFLUENCE    OF  MARKETING  PRACTICE   UPON  THE   PRICE    OF 

GASOLINE. 

Considerable  attention  has  been  attracted  to  the  differences  in  sell- 
ing price  of  gasoline  in  various  parts  of  the  country.  It  has  been 
noted  by  Pogue  and  Lubin  M  that  for  the  years  1916  to  1918  the 
price  of  gasoline  in  New  York  was  about  2  cents  higher  than  in 
Baltimore,  3  cents  higher  than  in  Chicago,  3.5  cents  higher  than  in 
Kansas  City,  and  6  cents  higher  than  in  San  Francisco.  From  1913 
to  1916  this  difference  was  not  so  constant,  the  price  in  San  Francisco 
being  sometimes  higher  than  in  Baltimore,  Chicago,  and  Kansas  City. 
The  prices  in  New  York,  however,  were  always  higher  than  in  the 
other  cities.  No  figures  are  available  for  the  several  cities  mentioned 
for  the  years  previous  to  1913,  but  it  is  believed  that  no  substantial 
variations  have  occurred  which  militate  against  the  value  of  the 
New  York  quotation  for  the  purposes  of  general  consideration. 

At  the  time  of  the  1919  gasoline  survey  New  York  prices  were 
higher  than  those  of  the  Middle  West  and  the  Pacific  coast,  but  lower 
than  those  of  New  England  and  the  Rocky  Mountain  district.  The 
tank-wagon  and  retail  prices  of  gasoline  in  various  cities  in  which  the 
bureau  collected  samples  appear  in  Table  4. 

A  further  discussion  of  the  variations  in  price  of  gasoline  in  various 
localities  will  be  found  in  the  publication  cited  by  Pogue  and  Lubin 
and  also  in  a  recent  report  of  the  Fuel  Administration.15 

"  Pogue,  J.  E.,  and  Lubin,  Isadore,  Prices  of  petroleum  and  its  products  during  the  Avar:  I*.  S.  Fuel 
Administration  Bulletin,  1919,  55  pp. 

14  Maguire,  A.  G.,  Prices  and  marketing  practices  covering  the  distribution  of  gasoline  and  kerosene 
throughout  the  United  States:  Bulletin  of  the  Oil  Division,  U.  S.  Fuel  Administration,  1919,  24  pp. 
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Table  4. — Price  of  motor  gasoline  in  various  cities  on  date  samples  were  collected  in  the 

course  of  the  1919  survey. 

[Prices  in  cents  per  gallon  of  gasoline.] 


Ctate. 

City.              Re-tail 
•                 price. 

Tank- 
wagon 

price. 

State.                        City. 

Retail 
price. 

Tank 

wagon 

price. 

Birmingham 26J 

Tucson 26 

Little  Rock 26 

San  Francisco 20* 

Denver 1    28 

New -Haven 25 

Wilmington '    27 

Jacksonville ',    26 

Atlanta j    264 

Boise 30 

24i 

24 

24 

20* 

26" 

24* 

24."3 

23*. 

24* 

27j 

23 

23 

22.9 

22.7 

23* 

21" 

25* 

22J 

25* 

23.7 

24 

23 

22.4 

28 

24 

28 

25 

32 

27 

27 

27.1 

25* 

23* 

22* 

27 

27i 

27 

24.9 

23 

24£ 

27" 

28 

25 

21J 

27" 

23.1 

30 

25 

24 

New  Hampshire 

New  Jersey 

New  Mexico.. . . 

North  Carolina.. 
North  Dakota... 
Ohio 

Manchester 

251 

22* 

Calilornia 

Albuquerque 

New  York 

Charlotte 

27* 
24* 

Connecticut 

25 
27.1 

Florida 

Cleveland 

Oklahoma  City  . . 

24* 

Oklahoma 

22* 

23 

Pennsylvania . . . 

Philadelphia 

24.3 

Indianapolis 

Des  Moines 

25 

23 

22.7 

25V 

23 

27$ 

25" 

27* 

25* 

South  Carolina. .    Charleston 

24* 

24.9 

Louisville 

New  Orleans 

21 

Texas 

San  Antonio 

Salt  Lake  City... 

Burlington 

Richmond 

22£ 

25 

Maryland 

Baltimore 

Vermont 

254 
23" 

Detroit 

23."7 

Washington 
West  Virginia... 

Wisconsin 

Wryoming 

District  of  Co- 
lumbia. 

194 

Mississippi 

Minneapolis 

24 
25 
22.4 

29 

Wheeling 

Milwaukee 

Cheyenne 

Washington 

23* 
23.1 

30 

22* 

LEGISLATION  AFFECTING  GASOLINE. 

A  number  of  States  and  a  few  cities  have  tried  to  regulate  the 
quality  of  gasoline  sold  within  their  limits  by  fixing  certain  require- 
ments of  quality  which  are  in  effect  specifications.  Study  of  this 
situation  has  shown  that  the  majority  of  these  regulations  are  un- 
reasonable and  unscientific,  and  that  enforcement  would  materially 
reduce  the  output  of  gasoline.  Most  of  the  laws  have  obviously 
been  drafted  by  people  lacking  even  an  elementary  knowledge  of  the 
methods  of  producing  or  analyzing  gasoline.  The  least  objectionable 
of  the  various  legal  acts  are  those  that  provide  for  increased  safety 
in  the  handling  of  gasoline,  and  those  that  accept  as  a  standard  of 
quality  the  existing  Government  specification  for  motor  gasoline. 
Some  of  the  legislative  acts  were  based  on  gravity  specifications. 
The  uselessness  of  such  specifications  has  been  clearly  demonstrated, 
and  it  is  generally  recognized  by  all  people  acquainted  with  the 
basic  differences  among  the  constituents  of  various  types  of  crude 
petroleum.  The  gravity  test  does  not  make  allowance  for  these 
differences  in  nature  of  the  constituents  of  gasoline,  nor  does  it  dis- 
tinguish between  products  manufactured  by  different  processes. 
Gravity  tests  may  sometimes  serve  as  an  index  of  the  distillation 
range  of  gasoline,  which  is  the  best  indication  of  its  properties,  but 
this  relation  is  at  most  only  accidental.  Even  a  distillation  test  is 
not  necessarily  a  reliable  index  of  the  quality  of  gasoline  unless  the 
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method  of  conducting  the  test  is  closely  defined.  For  example, 
some  of  the  State  specifications  include  distillation  requirements  but 
omit  to  specify  the  method  of  making  the  test.  Such  neglect  affords 
unlimited  possibility  of  dispute,  for  a  sample  that  had  been  found 
satisfactory  by  the  testers  of  the  marketing  company  might  be 
rejected  by  a  State  inspector  if  he  employed  a  different  analytical 
method. 

In  order  to  obtain  information  regarding  gasoline  specifications  in 
effect  in  various  States,  Dr.  G.  W.  Gray,  head  of  the  Bureau  of 
Refining,  United  States  Fuel  Administration,  requested  different 
States  to  submit  copies  of  their  regulations  covering  the  quality  of 
gasoline.  The  following  list  shows  which  States  and  cities  have 
gasoline  requirements  and  indicates  the  nature  of  the  requirements. 
Dr.  Gray's  report  was  published  by  various  petroleum  journals, 
including  the  National  Petroleum  News.16 

EXTRACTS  FROM  STATE  AND  MUNICIPAL  LAWS. 

ARKANSAS. 

Gravity  shall  be  taken  at  60°  F.,  and  marked  on  tank,  can,  cask,  barrel,  or  other 
vessel  containing  said  gasoline. 

CALIFORNIA. 
Xo  law. 

LOS  ANGELES,  CALIF. 

Has  adopted  Motor  Transport  specification. 

COLORADO. 

Gravity  shall  be  taken,  but  no  products  shall  be  offered  for  sale  which  contain  more 
than  5  per  cent  of  solid  matter. 

GEORGIA. 

Gravity  shall  be  taken  and  no  product  known  as  gasoline,  benzine,  or  naptha  shall 
be  offered  for  sale  unless  casks,  barrels,  or  packages  containing  such  products  are 
labeled  with  figures  denoting  gravity  and  the  words  "Gasoline,"  "Benzine,"  or 
"Naphtha."  in  large  red  letters. 

IDAHO. 

The  standard  adopted  by  the  Bureau  of  Mines  shall  be  the  standard  for  Idaho. 

INDIANA. 

Gravity  shall  not  be  less  than  56°  B.,  and  the  corrections  for  temperature  shall  be 
1°  B.  for  10°  F. 

ILLINOIS. 

There  is  no  law,  except  that  gasoline  must  be  branded,  "Condemned  for  illuminat- 
ing purposes." 

IOWA 

Gravity  shall  be  between  80°  and  70°  B.  Boiling  point  shall  not  be  below  150°  F. 
and  not  above  210°  F.  All  other  products  shall  be  branded  "Substitute  for  gasoline," 
and  these  substitutes  shall  be  sold  under  label,  which  label  shall  be  piinted  in  large, 
legible  type,  etc.,  defined  as  follows: 

(a)  Per  cent  of,  boiling  below  135°  F. 

(b)  Per  cent  of,  boiling  between  135  and  210°  F. 

16  Gray,  G.  W.,  Requa  would  standardize  gasoline:  Nat.  Petroleum  News,  vol.  21,  Feb.  26,  1919s  pp.  11-13. 
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(r)  Per  cent  of,  boiling  between  210  and  302°  F. 
(d)  Per  cent  of,  boiling  above  302°  F. 

Bills  of  lading  and  the  labels  of  such  substitutes  shall  call  attention  to  the  danger 
of  such  low  boiling  point. 

KANSAS. 

Gravity  must  not  be  heavier  than  58°  B..  initial  boiling  point  shall  not  exceed  90°  F., 
end  boiling  point  not  above  410°  F.  All  products  sold  not  meeting  this  test  shall  be 
known  and  sold  as  "Gasoline  under  test." 

MICHIGAN. 

Xo  law. 

GRAND  RAPIDS,  MICH. 

Twenty  per  cent  shall  distill  over,  at,  or  below  220°  F. 
Fifty  per  cent  shall  distill  over,  at,  or  below,  300°  F. 

End  point  not  above  450°  F.  If  product  does  not  meet  this  test  it  shall  be  known  as 
a  mixed  gasoline-kerosene. 

DETROIT,  MICH. 

Same  law  as  Grand  Rapids,  but  method  of  distillation  is  entirely  different.  Gasoline 
passing  Grand  Rapids  specification  by  their  method  of  distillation  might  be  rejected 
by  Detroit. 

MINNESOTA. 

Gravity  shall  be  taken  and  containers  shall  be  marked  ''Unsafe  for  illuminating 
purposes." 

MISSOURI. 

Gravity  must  not  be  less  than  50°  B. 

MONTANA. 

Any  gasoline  used  for  heating,  burning,  or  power  purposes  in  any  automobile,  engine, 
or  in  any  machinery  which  falls  below  63°  B.  shall  be  deemed  below  standard,  but 
nothing  in  this  act  shall  prevent  the  sale  of  a  heavier  product,  when  product  is  sold 
under  its  proper  commercial  name  and  its  specific  gravity  given. 

NEBRASKA. 

Gravity  shall  be  taken  and  marked  upon  the  container. 

NEW   MEXICO. 

No  gasoline  for  illuminating  purposes  can  be  sold  which  is  less  than  63  per  cent 
gravity,  and  it  shall  be  conclusively  presumed  that  all  sales  are  for  illuminating 
purposes  unless  containers  are  marked  "  Not  for  illuminating  purposes." 

NORTH  CAROLINA. 

The  initial  boiling  point  not  higher  than  158°  F.,  16  per  cent  off  at  230°  F.;  residue 
not  more  than  35  per  cent  at  302°  F.:  end  point  not  higher  than  437°  F. 

NORTH  DAKOTA. 

Gravity  shall  be  taken  and  all  gasoline  sold  for  household  purposes  shall  show  not 
less  than  3  per  cent  off  at  158°  F.,  and  not  more  than  6  per  cent  residue  at  284°  F. 

OHIO. 
Shall  be  branded  according  to  its  commercial  name  and  with  the  word  "dangerous." 
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OKLAHOMA. 


« .fav.il/  shall  be  taken.     If  gravity  ■  greater  than  74°  B.,  it  shall  be  teemed  unsafe 
and  its  .-ale  is  prohibited  for  un  in  vapor  stoves  ar  other  domestic  pmrpnaes. 


SOTJTH  CAROLINA. 

Flash  point  not  more  than  32°  F.;  distillation  test  not  more  tlian  26  per  cent  oil'  at 
230°  F. ;  not  more  than  1G  per  cent  of  residue  at  302°  F.  dry  point  not  more  than  302°  F. 
Any  product  not  meeting  this  specification  must  be  sold  under  the  name  of  "Naptha." 

SOUTH  DAKOTA. 

"•rower  Gaeolara." — Gravity  not  lees  than  57°  B.;  residue  Met  more  than  23  per 
cent  at  300°  l-\;  and  not  more  than  3  per  cent  at  400°  F. 

Below  i<  a  table  giving  gravities  depending  upon  what  crude  the  products  are  made 
from: 

Gasoline  for  use  in  automobile  engines  and  in  other  gasoline  engines  should  have  a 
gravity  of  not  less  than  57°  B..  Mid-Western  field;  fi2°  B.,  Pennsylvania  field. 

TENNESSEE. 

The  container  shall  be  branded,  '"Gravity  not  less  than —  B.;  unsafe  for  illumi- 
nating purposes;  for  power  purposes  only." 


Standards  adopted  by  the  Bureau  of  Mines  shall  be  the  standard  for  this  State.  No 
product  shall  contain  more  than  1  per  cent  of  solid  matter. 

WASHINGTON. 

Shall  be  inspected  for  its  specific  gravity  and  all  containers  shall  be  branded  with 
the  specific  gravity. 

WISCONSIN.- 

Containers  shall  have  gravity  stamped  on  same. 

WYOMING. 

Gasoline  for  power  purposes.  Not  less  than  10  per  cent  off  at  170°  F. ;  not  less  than 
50  per  cent  off  at  210°  F. ;  not  less  than  94  per  cent  off  at  350°  F. 

DISCUSSION   OF  VARIOUS   STATE  AND  MUNICIPAL  GASOLINE 

REQUIREMENTS. 

The  Colorado  law  includes  a  requirement  to  the  effect  that  gasoline 
shall  not  contain  more  than  5  per  cent  of  solid  matter.  Inasmuch 
as  even  the  most  carelessly  refined  gasoline  contains  only  negligible 
quantities  of  solid  material,  and  as  the  presence  of  even  a  fraction  of 
1  per  cent  solid  matter  would  cause  unlimited  trouble  in  motors, 
the  basis  of  this  requirement  is  difficult  to  understand.  A  similar 
requirement  is  in  effect  in  Utah,  but  the  limit  is  1  per  cent.  Even 
this,  however,  is  absurd,  and  no  refining  company  wTould  dare  market 
gasoline  containing'  1  per  cent  of  solid  matter  on  account  of  the  com- 
plaints that  would  be  certain  to  come  from  users. 

The  Iowa  law  requiring  that  the  gravity  of  gasoline  be  between 
70  and  80°  B.  rules  out  practically  all  the  grades  of  gasoline  produced 
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in  the  country.  If  this  law  is  enforced  all  gasoline  sold  in  the  State 
must  be  labeled  "Substitute  for  gasoline.''  Even  if  the  gravity 
requirement  were  eliminated  the  requirement  that  the  initial  boiling 
point  of  the  gasoline  be  not  below  150°  F.  would  discriminate  against 
the  grades  of  gasoline  that  are  generally  regarded  as  most  desirable. 
This  requirement  is  undoubtedly  intended  to  insure  the  marketing 
of  gasoline  that  is  safe  in  storage  and  handling,  but  the  safer  a  gaso- 
line is,  the  harder  it  is  to  use  in  a  motor,  particularly  in  cold  weather. 
The  requirement  that  the  initial  boiling  point  be  not  above  210°  F. 
is  entirely  inadequate  to  insure  that  the  gasoline  will  contain  suf- 
ficient volatile  constituents  to  permit  ready  starting  even  in  mod- 
erately warm  weather. 

The  Kansas  law  goes  to  another  extreme  in  requiring  gasoline  that 
will  give  extra  ease  in  starting,  but  be  unnecessarily  dangerous  and 
subject  to  high  evaporation  losses.  The  requirement  of  an  initial 
boiling  point  below  90°  F.  would  eliminate  practically  all  gasoline 
now  marketed  with  the  exception  of  blends  containing  high  per- 
centages of  casing-head  gasoline.  The  requirement  that  the  end 
point  shall  not  exceed  410°  F.  and  that  the  gravity  shall  not  be 
heavier  than  58°  B.  does  not  conform  to  present  refinery  practice  in 
the  Middle  West,  and  as  a  result  products  sold  in  the  State  of  Kansas 
are,  in  the  words  of  the  legal  act,  "Gasoline  under  test." 

The  requirements  in  effect  in  the  cities  of  Grand  Rapids  and 
Detroit  specify  a  grade  of  gasoline  approximately  equivalent  to  the 
average  marketed  in  that  section  of  the  country.  The  two  cities, 
however,  base  their  distillation  requirements  on  two  different 
methods,  thereby  introducing  a  possibility  of  discrepancy. 

The  requirement  of  a  minimum  gravity  of  63°  B.  which  is  in  effect 
in  the  State  of  Montana  is  too  strict  for  present  conditions  and  renders 
it  necessary  to  consider  practically  all  gasoline  sold  in  the  State  as 
below  standard.  The  specification  in  effect  in  North  Carolina  is 
reasonable  and  has  obviously  been  drafted  by  men  familiar  with  the 
composition  of  present  grades  of  motor  gasoline.  The  requirement 
would,  however,  discriminate  against  grades  of  gasoline  that  are 
commonly  sold  in  various  other  parts  of  the  country. 

The  South  Carolina  specification  is  a  reasonably  well  balanced  one, 
but  requires  a  grade  of  gasoline  that  is  considerably  more  volatile 
than  that  generally  accepted  as  satisfactory  by  the  average  user. 
The  specification  is  so  rigid  that  at  the  request  of  the  Fuel  Adminis- 
tration it  was  discontinued  during  the  war  to  aid  in  the  conservation 
of  gasoline.  It  was,  however,  resumed  shortly  after  the  signing  of 
the  armistice.  This  specification  undoubtedly  insures  the  marketing 
of  a  grade  of  gasoline  that  behaves  satisfactorily  in  motors,  but  the 
requirements  are  considerably  more  strict  than  is  necessary  and  are 
directly  opposed  to  the  conservation  of  motor  fuel. 
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The  South  Dakota  law  is  the  only  one  that  recognizes  the  difference 
in  gravity  of  gasoline  refined  from  different  types  of  crude  petroleum. 
The  differences  allowed  are  liberal  enough  to  take  care  of  actual 
variations  in  gravity  of  gasoline  produced  from  different  sources. 
Distillation  requirements  are,  however,  too  rigid  for  present  condi- 
tions and  if  universally  enforced  would  result  in  a  marked  restriction 
of  gasoline  production. 

The  Wyoming  law  is  even  more  rigid  than  that  in  effect  in  South 
Carolina.  Gasoline  meeting  its  requirements  must  be  a  "high-test 
product''  and  would  normally  sell  at  a  price  ranging  from  3  to  5 
cents  per  gallon  higher  than  the  figure  for  usual  grades  of  gasoline. 

LEGISLATION  SHOULD  BE  UNIFORM. 

A  review  of  the  State  laws  regulating  the  quality  of  gasoline  dis- 
closes that  scarcely  any  two  are  alike.  If  the  laws  were  actually 
enforced  it  would  mean  that  companies  marketing  in  more  than  one 
of  the  States  included  in  the  list  would  have  to  manufacture  special 
grades  for  each  State  or  else  make  a  single  product  that  would  meet 
the  most  rigid  specification  enforced  in  its  marketing  territory. 
Either  plan  would  restrict  production  and  increase  the  cost  to  con- 
sumers. As  a  remedy  for  the  present  undesirable  situation,  M.  L. 
Requa,  director  of  the  Oil  Division  of  the  United  States  Fuel  Admin- 
istration, suggested  to  governors  of  the  various  States  that  a  uniform 
specification  for  gasoline  be  adopted.  He  proposed  the  specifica- 
tion 1T  in  use  by  the  Government  departments  at  that  time  (February, 
1919),  which  is  variously  known  as  the  "Navy  specification"  or  the 
"Specification  for  motor  transport  gasoline."  The  distillation 
requirements  of  the  specification  are  as  follows: 

(a)  Initial  boiling  point  not  higher  than  60°  C.  (140°  F.). 

(b)  Twenty  per  cent  of  the  sample  must  distill  below  105°  C.  (221°  F.). 

(c)  Forty-five  per  cent  must  distill  below  135°  C.  (275°  F.). 

(d)  Ninety  per  cent  must  distill  below  180°  C.  (356°  F.). 

(e)  The  end  or  dry  point  of  distillation  must  not  be  higher  than  220°  C.  (428°  F.) 
(J)  Not  less  than  95  per  cent  of  the  liquid  shall  be  recovered  from  the  distillation. 
The  apparatus  and  method  of  conducting  the  distillation  test  shall  be  that  de- 
scribed in  the  Bureau  of  Mines  Technical  Paper  166,  Motor  Gasoline,  by  E.  W.  Dean. 

This  specification  was  officially  adopted  October  2,  1918,  by  the 
Federal  committee  on  standardization  of  petroleum  specifications, 
M.  L.  Requa,  chairman.  The  specification  had  been  in  force  for  the 
purchase  of  gasoline  for  military  purposes  for  several  months  before 
that  time,  and  practically  all  motor  gasoline  used  by  our  own  forces 
and  those  of  our  allies  was  bought  in  accordance  with  it.  The 
committee  that  approved  this  specification  was  familiar  with  the 

17  Jteport  of  the  Committee  on  Standardization  of  Petroleum  Specifications,  U.  S.  Fuel  Administration, 
Bull.  1, 1918,  11  pp. 


32  QUALITY   OF   GASOLINE   MARKETED  IN   UNITED  STATES. 

needs  of  the  user  and  with  conditions  in  the  petroleum  industry; 
the  limitations  adopted  were  believed  to  insure  a  satisfactory  quality 
of  motor  fuel  without  seriously  restricting  production.  Since  adopt- 
ing the  specification  the  committee  has  realized  that  it  was  not 
entirely  in  accord  with  the  average  refinery  practice  and  certain 
changes  were  adopted  November  25,  1919.  Detailed  discussion  of 
tins  matter  appears  in  chapter  2  of  the  present  bulletin. 

As  a  result  of  suggestions  made  by  Mr.  Requa,  at  least  three 
States — Nebraska,  Texas,  and  Florida — have  adopted  the  motor 
transport  specification  and  others  have  taken  it  under  consideration. 
The  city  of  Los  Angeles,  Calif.,  had  previously  adopted  it.  In  some 
State  legislatures  bills  were  introduced  advocating  the  adoption  of 
this  specification,  but  adding  certain  gravity  requirements  that  would 
make  it  noneffective.  For  instance,  a  bill  was  introduced  in  the 
California  Legislature  advocating  specifications  as  recommended  by 
the  Bureau  of  Mines,  but  with  the  additional  requirement  that  all 
products  sold  as  gasoline  in  the  State  of  California  should  have  a 
gravity  not  lower  than  60°  B.  This  requirement  would  discriminate 
against  practically  all  the  gasoline  sold  in  that  State,  because  on 
account  of  its  chemical  character  California  crude  yields  derivatives 
of  relatively  low  Baume  gravity  as  compared  with  those  from  Mid- 
Continent  and  Eastern  crudes.  The  Fuel  Administration,  in  recom- 
mending the  adoption  of  the  Government  specification,  believed  that 
it  would  be  accepted  without  change,  or  if  changes  were  necessary 
that  they  would  tend  to  provide  a  more  lenient  specification. 

RECOMMENDATIONS   AS  TO    STATE    AND   MUNICIPAL    SPECIFICA- 
TIONS. 

The  Bureau  of  Mines  believes  that  State  and  municipal  specifica- 
tions controlling  the  quality  of  gasoline  are  of  doubtful  necessity  at 
present.  As  a  rule,  the  demands  and  complaints  of  consumers  tend 
to  insure  the  marketing  of  as  satisfactory  a  grade  of  gasoline  as  can 
be  produced  in  accord  with  general  economic  requirements.  How- 
ever, conditions  of  supply  and  demand  for  gasoline  have  changed 
rapidly  at  times  in  the  past,  and  at  some  future  time,  possibly,  condi- 
tions in  the  gasoline  market  may  become  such  that  State  and  munici- 
pal specifications  will  prove  of  value. 

One  type  of  specification  which  might  be  of  value  now,  but  would 
be  of  little  use  in  the  future  if  the  quality  of  motor  fuel  changes  as 
rapidly  as  it  has  changed  in  the  past,  would  be  one  discriminating 
against  gasoline  containing  kerosene  or  other  high-boiling  petro- 
leum fractions.  However,  little  evidence  is  at  hand  that  gasoline  of 
this  type,  which  may  be  correctly  described  as  adulterated,  is  being 
marketed.  Of  a  total  of  about  1,100  samples  of  motor  gasoline  that 
had  been  examined  by  the  Bureau  of  Mines  verv  few   contained 
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kerosene,  and  most  of  these  were  blends  of  kerosene  and  casing- 
head  gasoline  which,  though  not  satisfactory  as  motor  fuel,  would 
satisfy  the  usual  gravity  requirements  and  even  a  requirement  based 
on  average  boiling  point.  The  marketing  of  gasoline  containing 
kerosene  could  be  successfully  prevented  by  requiring  a  maximum 
end  point  or  dry  point  of  480°  F. 

The  bureau  recommends  that  a  State  or  municipal  government, 
before  adopting  any  act  or  regulation  controlling  the  quality  of  gaso- 
line, obtain  definite  information  as  to  whether  the  State  or  munici- 
pality will  be  benefited  by  legislative  control.  If  legislation  is  adopted, 
the  bureau  recommends  that  the  standard  of  quality  be  that  given 
in  the  latest  specification  for  motor  gasoline  for  Federal  purchases. 
The  Federal  Government  is  in  a  position  to  study  all  the  aspects  of 
the  gasoline  situation  and  its  specifications  are  the  results  of  such 
study.  The  specifications  must,  of  course,  be  altered  from  time  to 
time  as  the  supply  of  crude  oil  changes  and  as  the  development  of 
the  automotive  industry  warrants.  Therefore,  provision  should  be 
made  for  changes  in  State  specifications  whenever  the  Federal 
specification  is  modified  at  any  future  date  because  of  changed 
conditions.  The  present  Federal  specification,  adopted  November 
25,  1919,  was  drawn  up  by  the  Committee  on  Standardization  of 
Petroleum  Specifications  after  a  careful  study  of  the  probable  effects 
of  the  specification  on  the  available  supply  of  gasoline.  The  surveys 
made  by  the  Bureau  of  Mines  have  shown  conclusively  that  the 
quality  of  gasoline  marketed  throughout  the  United  States  varies 
widely;  in  the  interest  of  the  consumer  these  variations  should  be 
reduced  as  much  as  possible.  Accordingly,  the  committee  on 
standardization  adopted  a  specification  for  gasoline  which  if  adopted 
throughout  the  country  would  provide  satisfactory  motor  gasoline 
without  unnecessarily  restricting  the  production.  This  specification 
as  adopted  was  thought  to  be  liberal  enough  to  prevent  undue 
restriction  of  production  during  the  next  two  years. 

The  present  committee  was  appointed  by  the  President  to  serve 
during  the  war  and  for  six  months  thereafter.  It  is  hoped  that 
before  revision  of  the  present  specification  for  gasoline  becomes 
necessary  this  committee  will  be  made  permanent  or  some  other 
Federal  body  will  be  provided  to  draw  up  specifications  and  con- 
sider all  questions  in  regard  to  them. 


CHAPTER  2.— GASOLINE  SURVEY  OF   1919. 

SURVEY  NECESSARY  FOR  REVISION  OF  GOVERNMENT  GASO- 
LINE SPECIFICATIONS. 

On  October  2,  1918,  the  Committee  on  Standardization  of  Petroleum 
Specifications  adopted  the  Navy  specification  for  motor  gasoline. 
This  specification  had  already  been  in  use  by  the  War  and  Navy 
Departments  for  several  months,  and  its  official  adoption  by  the  com- 
mittee extended  its  use  to  all  Government  purchases  of  gasoline 
Before  that  time  several  of  the  Government  departments,  such  as 
the  Post  Office  Department,  Panama  Canal,  General  Supply  Com- 
mittee of  the  District  of  Columbia,  etc.,  had  specifications  of  their 
own,  all  of  which  were  somewhat  more  rigid  than  that  used  by  the 
War  and  Navy  Departments. 

The  specification  was  first  adopted  by  the  Navy  Department  in 
1917,  and  calls  for  a  grade  of  gasoline  equivalent  to  the  average  of  a 
large  proportion  of  motor  gasoline  marketed  during  that  year.  Dur- 
ing the  time  that  elapsed  before  the  specification  was  officially 
approved  by  the  committee  the  quality  of  gasoline  sold  for  domestic 
consumption  had  been  changed  to  a  certain  extent,  and  even  at  the 
time  the  committea  adopted  the  specification  some  complaints  had 
been  received  regarding  its  strictness.  However,  as  this  grade  of 
gasoline  could  be  readily  obtained  in  the  domestic  market,  and  as  the 
primary  consideration  at  that  time  was  the  needs  of  the  Army  and 
Navy,  the  committee  did  not  deem  it  advisable  to  modify  the  speci- 
fication in  the  direction  of  greater  leniency. 

Early  in  1919  numerous  complaints  regarding  the  specification 
were  received;  apparently,  general  refinery  practice  had  so  changed 
that  it  was  necessary  to  produce  a  special  grade  of  gasoline  for 
Government  requirements,  particularly  as  regards  the  limit  on  the 
90  per  cent  distillation  mark.  Several  departments  stated  that  they 
were  encountering  difficulty  in  obtaining  supplies  of  gasoline  that 
satisfied  the  specification. 

The  United  States  Railroad  Administration  reported  that  in  many 
places,  particularly  isolated  towns,  buying  the  grade  of  gasoline 
ordinarily  marketed  in  that  territory  was  desirable  and  even  neces- 
sary. Distributing  companies  did  not  carry  a  grade  corresponding 
to  that  specified  by  the  Government  and  the  amounts  purchased  by 
the  Railroad  Administration  were  not  sufficient  to  warrant  the 
shipping  and  storage  of  special  gasoline.  The  War  Department  also 
34 
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found  it  necessary  at  times  to  accept  shipments  that  were  not  up  to 
specifications.  A  large  number  ot  samples  submitted  to  the  Post 
Q£tce  Department  in  connection  with  bids  for  a  three-months' 
supplv  in  various  cities  did  not  meet  requirements.  All  of  these 
cases  indicated  the  advisability  of  changing  the  specification,  because 
in  order  to  render  it  effective  the  Government  would  often  be  obliged 
to  pay  excessive  prices  for  motor  gasoline. 

The  Bureau  of  Mines  was  planning  a  limited  survey  of  the  gasoline 
situation  throughout  the  country  in  order  to  obtain  figures  compara- 
ble with  those  of  the  1917  survey,  and  to  obtain  data  on  which  to 
base  advice  regarding  State  specifications  and  conservation  measures. 
The  committee  on  specifications  recommended  that  this  survey  be 
made  more  extensive  and  that  samples  be  collected  from  enough 
cities  and  companies  throughout  the  country  to  show  conclusively 
the  quality  of  gasoline  being  marketed  at  the  time.  The  committee 
believed  that  such  information  would  be  of  immense  value  in  showing 
whether  a  real  necessity  existed  for  revising  specifications  and  the 
magnitude  of  any  changes  that  seemed  desirable. 

COLLECTION  OF  SAMPLES. 

A  total  of  851  samples  was  collected  by  the  bureau  during  the 
spring  of  1919.  Samples  were  obtained  from  every  State  in  the 
Union  except  Nevada  and  from  all  important  marketing  companies. 
Samples  of  products  made  by  practically  all  refiners  in  the  country 
are  included  in  the  list.  Those  refineries  not  marketing  directly 
were  reached  through  the  collection  of  samples  from  124  jobbing 
.companies.  An  effort  was  made  to  obtain  samples  from  the  largest 
cities  in  each  State  and  to  obtain  a  satisfactorily  large  number  from 
the  more  important  companies  marketing  in  each  section.  It  is 
believed  that  the  number  of  samples  collected  is  adequate  to  show 
beyond  question  the  quality  of  gasoline  marketed  in  each  district 
and  in  the  country  as  a  whole. 

An  attempt  was  made  to  collect  samples  from  all  parts  of  the 
country  at  practically  the  same  time.  This  was  advisable  on  account 
of  the  desirability  of  avoiding,  wherever  possible,  changes  that  might 
develop  in  the  quality  of  gasoline  during  the  progress  of  the  survey, 
as  during  the  last  few  years  changes  have  been  made  so  frequently 
that  the  gasoline  sold  in  May  in  a  certain  city  might  be  entirely 
different  from  the  gasoline  sold  there  by  the  same  company  in  July. 
As  a  large  number  of  the  samples  obtained  in  the  1917  survey  were 
collected  in  April  of  that  year,  it  was  planned  to  collect  the  samples 
for  the  1919  survey  during  the  month  of  April.  Because  of  delayed 
replies  from  some  of  the  organizations  requested  to  cooperate,  this 
was  not  accomplished,  but  all  the  more  important  marketing  points 
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weie  covered  in  April  and  the  rest  of  the  samples  were  obtained  not 
later  than  the  middle  of  May.  The  analysis  of  the  samples  failed 
to  indicate  any  noteworthy  changes  in  quality  over  this  period  of 
approximately  six  weeks,  so  that  the  slight  tardiness  in  completing 
the  sampling  campaign  caused  no  difficulty. 

A  possible  objection  to  the  collection  of  samples  during  the  spring 
months  is  that  some  companies  market  different  grades  of  gasoline 
in  the  summer  and  winter,  the  latter  grade  containing  a  higher 
content  of  volatile  material  than  is  considered  necessary  for  use  in 
warm  weather.  During  the  month  of  April  some  of  the  gasoline 
might  be  the  so-called  winter  grade,  some  the  summer  grade.  The 
analytical  results  fail,  however,  to  show  any  important  differences 
of  this  sort.  The  more  northern  States  should  obviously  receive 
winter  grade  gasoline  longer  in  the  spring  than  southern  States. 
However,  it  was  found  that  no  important  differences  existed  in  the 
grades  of  gasoline  sold  by  the  same  companies  in  southern  States 
and  those  sold  as  far  north  as  Maine,  with  the  possible  exception  of 
samples  having  a  high  content  of  casing-head  gasoline  that  were 
obtained  from  the  State  of  Minnesota.  The  seasonal  differences  in 
the  quality  of  gasoline  were  insignificant  in  comparison  with  other 
differences  which  are  discussed  herein. 

METHODS  USED  IN  COLLECTING  SAMPLES. 

Men  from  the  petroleum  division  of  the  Bureau  of  Mines,  who  were 
sent  from  the  Washington  office  and  the  Pittsburgh  and  Bartlesville 
stations,  covered  practically  all  the  territory  east  of  the  Mississippi, 
also  the  States  of  Missouri,  Kansas,  Oklahoma,  Louisiana,  and 
Texas.  Other  field  stations  of  the  bureau  collected  samples  in  the' 
cities  where  they  are  situated;  for  instance,  San  Francisco,  Salt  Lake 
City,  Seattle,  Denver,  and  Minneapolis.  All  of  these  samples  were 
collected  during  the  month  of  April  and  covered  practically  every 
large  city  in  the  country.  The  rest  of  the  samples  were  collected 
through  the  cooperation  of  various  universities  and  chambers  of 
commerce.  These  samples  were  chiefly  from  States  not  canvassed  by 
bureau  men — for  instance,  New  Mexico,  North  and  South  Dakota,  Iowa, 
Nebraska,  Montana,  Idaho,  Wyoming,  and  Oregon ;  samples  were  also 
collected  by  outside  organizations  in  some  of  the  States  where  only 
one  city  was  canvassed  by  bureau  representatives.  Practically 
every  organization  asked  to  aid  in  this  survey  was  anxious  to  coop- 
erate and  furnished  valuable  aid  in  carrying  on  the  work.  These 
organizations  collected  samples  from  several  cities  that  would  not 
otherwise  have  been  represented,  some  of  these  cities  being  important 
marketing  points. 

Most  of  the  samples  were  obtained  from  service  pumps  at  garages 
and  retail  stations.     This  method  of  sampling  was  adopted  so  that 
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the  gasoline  obtained  would  be  that  actually  received  by  the  con- 
sumer and  subject  to  the  same  possibility  of  deterioration  or  adul- 
teration that  the  consumer  might  encounter.  Where  the  gasoline 
marketed  by  certain  companies  could  not  be  obtained  at  retail 
stations,  the  samples  were  taken  at  distributing  stations.  In  some 
instances  samples  of  gasoline  marketed  by  the  same  company  were 
collected  from  both  retail  stations  and  distributing  stations.  In 
each  city  canvassed  an  attempt  was  made  to  obtain  samples  of  every 
grade  of  gasoline  sold  by  every  company  marketing  in  the  city; 
to  do  this  it  was  not  necessary  to  collect  samples  from  every  retail 
station  but  only  from  those  stations  handling  grades  of  gasoline 
sold  by  different  refiners  or  jobbers.  In  some  cities  only  two  com- 
panies were  marketing,  whereas  in  others  there  were  as  high  as 
8  or  10.  Doubtless  some  companies  have  been  overlooked,  but 
it  is  believed  that  the  samples  collected  are  representative  of  at 
least  95  per  cent  of  the  gasoline  sold  in  each  city.  Often  samples  of 
the  product  sold  by  one  marketing  company  were  collected  from  two 
or  more  retail  stations. 

No  attempt  was  made  to  confine  the  collection  of  samples  to  anv 
one  type  of  retail  station.  Wherever  possible,  samples  were  taken 
from  stations  selling  large  quantities  of  gasoline  rather  than  from 
ones  dispensing  a  few  gallons  daily.  Occasionally  samples  were 
collected  from  small  grocery  stores  operating  single  pumps  where 
sales  did  not  average  more  than  5  or  10  gallons  a  day.  Frequently 
where  marketing  companies  operated  their  own  filling  stations  one 
sample  was  taken  from  the  filling  station  and  one  from  a. garage 
handling  the  same  brand  of  gasoline. 

Samples  were  taken  directly  from  the  gasoline  pump,  usually 
from  the  hose  used  for  filling  the  supply  tanks  of  automobiles.  The 
men  collecting  samples  were  instructed  to  secure  them,  whenever 
possible,  immediately  after  a  customer  had  been  supplied  in  order 
to  make  certain  that  the  sample  was  representative  of  the  gasoline 
contained  in  the  storage  tank,  and  had  not  lost  some  of  its  volatile 
constituents  by  standing  in  the  pump  or  gasoline  hose.  Samples 
obtained  from  distributing  stations,  were,  when  possible,  drawn  from 
tank  wagons  or  from  stock  tanks  from  which  wagons  were  being 
filled. 

DATA    OBTAINED    AT   TIME    OF    COLLECTING    SAMPLES. 

The  men  collecting  samples  were  furnished  notebook  sheets  on 
which  were  blank  spaces  for  recording  the  following  information 
regarding  each  sample: 

Date  of  collection;  sample  number;  city  or  town;  kind  of  station 
from  which  sample  was  collected  (whether  filling  station,  garage, 
service  station,  distributing  station,  or  refinery) ;  name  of  retailer, 
1728°— 20— Bull.  191 4+5 
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street  address;  name  of  refiner  or  jobber  supplying  gasoline:  Ketail 
price;  tank-wagon  price;  name  of  collector;  and  remarks.  Under 
remarks  was  included  any  additional  information  regarding  the 
gasoline  in  question,  such  as  trade  name,  gravity  ratings,  whether 
or  not  it  contained  benzol,  etc.  This  information  has  been  filed  for 
use  in  planning  future  surveys  and  in  answering  questions  regarding 
any  particular  sample  collected. 

DESCRIPTION    OF    CONTAINERS. 

The  containers  used  for  collecting  the  samples  were  half-pint  tin 
cans  with  slotted  screw  tops.  This  type  of  can  is  one  largely  used 
in  the  trade  as  a  container  for  metal  polish  and  sells  at  a  very  reason- 
able figure.  (Cans  purchased  in  1919  by  the  bureau  cost  approxi- 
mately 4|  cents  apiece  in  lots  of  500.)  The  cans  are  about  2\  inches 
in  diameter,  4|  inches  high  over  all,  and  have  screw  tops  fitted  with 
fiber  gaskets.  By  inserting  a  stiff  flat  strip  of  metal  in  the  slots  of 
the  cap  the  latter  can  be  screwed  on  so  tightly  that  there  is  no  danger 
of  loss  even  when  the  can  is  inverted.  This  type  of  container  has 
been  used  by  the  bureau  for  several  years  for  collecting  and  shipping 
samples  of  gasoline,  and  has  proven  more  satisfactory  than  glass 
bottles  or  other  types  of  containers  with  which  the  bureau  has  had 
experience.  Cans  when  filled  with  250  c.c.  of  gasoline  are  large 
enough  to  allow  a  satisfactory  volume  for  expansion.  A  250-c.c. 
sample  is  sufficiently  large  for  making  all  necessary  tests  but  does 
not,  however,  permit  the  making  of  tests  in  duplicate,  provided  the 
copper^dish  evaporation  test  is  included  in  the  list. 

METHOD    OF    SHIPPING. 

The  containers  were  shipped  in  wooden  boxes  equipped  with 
screwed-on  lids.  Three  sizes  of  boxes  were  used,  to  contain,  respec- 
tively, 6,  9,  and  12  cans.  Boxes  containing  sufficient  cans  for  the 
number  of  samples  desired  from  each  city  were  mailed  to  the  collector 
at  that  point.  After  the  cans  were  filled  the  boxes  were  returned 
to  the  Bureau  of  Mines  laboratory  by  express.  This  method  of 
collecting  and  shipping  samples  has  proved  very  satisfactory,  as  it 
obviates  the  necessity  of  collectors  transporting  large  numbers  of 
sample  cans  and  is  in  accord  with  the  rules  of  both  the  Post  Office 
Department  and  the  express  companies. 

The  rules  governing  shipment  of  gasoline  by  express  are  given  in 
paragraphs  36  to  39,  inclusive,  of  "  Rules  for  the  Transportation  of 
Explosives  and  Other  Dangerous  Articles  by  Express,"  issued  by 
the  Interstate  Commerce  Commission.  These  regulations  permit 
the  shipment  of  gasoline  by  express,  provided  the  amount  packed  in 
one  outside  container  does  not  exceed  1  gallon  and  provided  a  red 
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label  is  pasted  on  the  outside  of  the  package.  The  containers  must 
be  either  tightly  closed  metal  cans  or  well-stoppered  glass  or  earthen- 
ware vessels  and  must  be  inclosed  in  a  wooden  box.  A  vacant  space 
of  at  least  2  per  cent  of  the  capacity  of  each  container  must  be 
allowed  to  t;ik<>  care  of  expansion. 

METHODS  USED   IN   TESTING   SAMPLES. 

The  samples  were  tested  in  accordance  with  the  methods  of  testing 
described  in  Bureau  of  Mines  Technical  Paper  214. '  Most  of  these 
methods  of  testing  are  in  general  use,  but  for  the  convenience  of  the 
reader  they  are  outlined  briefly  in  the  following  paragraphs: 

COLOR. 

Color  was  determined  by  comparing  a  100-c.c.  graduate  filled 
with  the  gasoline  against  a  similar  graduate  filled  with  distilled 
water,  and  reported  as  water  white,  slightly  yellowish,  yellowish, 
etc.  This  test  was  undoubtedly  too  rigid,  as  gasoline  is  rarely 
strictly  water  white.  However,  the  test  furnished  a  quick  method 
of  determining  whether  or  not  a  gasoline  is  off  color,  and  as  color  is 
of  little  importance  it  was  not  deemed  necessary  to  make  use  of  a 
tintometer. 

In  this  connection,  it  may  be  stated  that  the  color  of  gasoline  is 
of  importance  only  as  an  index  of  care  in  refining.  Color  is  not  even 
a  particularly  reliable  index  of  this  factor,  as  there  are  great  possi- 
bilities in  the  handling  and  storage  of  gasoline  for  pollution  sufficient 
to  affect  the  color  although  not  the  actual  usefulness  of  the  gasoline. 

ODOR. 

As  the  odor  of  gasoline  is  of  little  practical  importance,  unless  it 
is  so  bad  as  to  be  disagreeable  to  users,  no  attempt  was  made  to 
determine  this  property  in  any  way,  other  than  by  the  impression 
made  on  the  observer.  Insamuch  as  different  observers  do  not 
agree  on  good  and  bad  odors  of  gasoline,  very  little  weight  has  been 
given  these  tests  other  than  for  the  detection  of  cracked  products 
and  of  benzol. 

ACIDITY. 

During  the  past  year  several  controversies  have  arisen  on  the 
method  of  determining  the  acidity  of  gasoline.  The  old  method  of 
shaking  the  original  sample  with  water  and  testing  the  water  extract 
with  an  indicator  proved  to  be  practically  useless,  as  it  did  not  detect 
acid  that  was  chemically  combined  with  the  gasoline.  In  Government 
specifications  for  airplane  gasolines  the    acidity  test  was   changed 

1  Dean,  E.  W.,  Motor  gasoline  properties,  methods  of  testing  and  practical  specifications:  Tech.  Paper 
214,  Bureau  of  Mines,  1919,  33  pp.    (A  revised  edition  of  Technical  Paper  166.) 
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from  testing  the  water  extract  of  the  original  gasoline  to  testing  the 
water  extract  of  the  residue  in  the  flask  after  the  distillation  was 
completed.  The  latter  test  served  to  detect  the  presence  of  acid  in 
gasoline  samples  that  gave  a  negative  test  by  the  former  method. 

In  order  to  obtain  information  as  to  the  best  method  of  conducting 
the  test  for  acidity,  the  residue  in  the  flask  after  each  distillation  was 
tested  as  follows:  The  residue  was  poured  into  a  test  tube  and  shaken 
with  about  3  c.  c.  of  distilled  water.  After  the  oil  and  water  had 
separated  the  water  extract  was  drawn  off  with  a  pipette  and 
apportioned  into  three  test  tubes. 

To  the  contents  of  the  first  test  tube  2  drops  of  methyl  orange 
indicator  was  added.  The  color  produced  was  compared  with  three 
standards,  made  up  as  follows: 

No.  1.  1  c.  c.  of  distilled  water  and  2  drops  of  methyl  orange 
indicator. 

No.  2.  1  c.  c.  of  distilled  water,  2  drops  of  indicator,  and  1  drop  of 
N/100  acid  solution. 

No.  3.  1  c.  c.  of  distilled  water,  2  drops  of  indicator,  and  1  drop  of 
N/100  alkali  solution. 

The  methyl  orange  indicator  was  of  such  strength  that  when  1 
drop  of  N/100  acid  solution  was  added  to  1  c.  c.  of  distilled  water 
containing  2  drops  of  the  indicator,  a  slight  pink  color  would  appear. 
Samples  which  gave  an  acid  reaction  with  methyl  orange  as  an  indi- 
cator, the  color  of  the  solution  corresponding  to  standard  No.  2, 
were  reported  as  positive  (+  );  the  neutral  samples,  corresponding  to 
standard  No.  1,  were  reported  as  negative  (— ).  None  of  the  samples 
gave  an  alkaline  reaction. 

A  strip  of  blue  litmus  was  placed  on  a  piece  of  filter  paper;  a  few 
drops  of  the  liquid  in  the  second  test  tube  were  poured  on  the  test 
paper,  and  the  change  in  color  observed.  The  test  was  reported  as 
( + )  if  the  sample  gave  an  acid  reaction  and  ( — )  if  the  color  of  the 
paper  was  not  changed. 

To  the  contents  of  the  third  test  tube  2  drops  of  phenolphthalein 
solution  were  added;  then  N/100  sodium  hydroxide  solution  was 
added  drop  by  drop  until  a  pink  color  appeared.  Results  were 
expressed  in  number  of  drops  of  N/100  alkali  solution  necessary  to 
produce  the  pink  coloration. 

UNSATURATION. 

The  content  of  unsaturated  hydrocarbons  in  the  samples  analyzed 
is  expressed  in  percentages  absorbed  by  2  Volumes  of  cold  concen- 
trated sulphuric  acid  (specific  gravity  about  1.84).  This  test  con- 
sists of  treating  5  c.  c.  of  gasoline  with  10  c.  c.  of  sulphuric  acid  in 
Babcock  bottles,  centrifuging,  and  noting  the  percentage  of  gasoline 
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absorbed  by  the  acid.     Details  of  this  test  are  given  in  another  publi- 
cation of  the  bureau.2 

»  DOCTOR  »  TEST. 

The  "doctor"  test  is  used  for  detecting  the  presence  of  certain 
decomposable  sulphur  compounds,  and  is  conducted  in  the  following 
maimer:  10  c.  c.  of  gasoline  and  5  c.  c.  of  the  "doctor"  solution  (a 
solution  of  litharge  in  caustic  soda)  are  shaken  together  for  about  15 
seconds  and  a  pinch  of  flowers  of  sulphur  is  added.  If  the  gasoline 
is  discolored,  or  the  sulphur  film  is  so  dark  that  its  yellow  color  is 
masked,  the  test  is  reported  as  positive  (+)  and  the  sample  con- 
sidered "sour."  If  the  liquid  remains  unchanged  in  color,  and  if  the 
sulphur  film  is  bright  yellow,  or  only  slightly  discolored  with  gray,  or 
flecked  with  black,  the  test  is  reported  as  negative  (  — ),  and  the 
gasoline  considered  "sweet."  Of  the  samples  analyzed  from  this 
survey,  a  number  were  reported  as  plus  or  minus  (±),  This  was  done 
with  samples  where  the  sulphur  film  was  colored  orange,  or  where  it 
was  questionable  whether  the  test  should  be  reported  as  positive  or 
negative. 

CORROSION  AND  GUMMING  TEST. 

This  test  is  used  for  detecting  the  presence  of  corrosive  constituents 
(probably,  in  most  gasoline,  elementary  sulphur)  and  gum-forming 
products,  and  was  developed  (by  chemists  of  the  Atlantic  Refining 
Co.)  for  use  in  testing  airplane  gasolines.  One  hundred  c.  c.  of  the 
gasoline  is  measured  into  a  freshly  polished  hemispherical  copper 
dish  (approximately  3?  inches  in  diameter)  and  is  evaporated  to  dry- 
ness or  until  the  residue  is  practically  constant  on  a  steam  bath. 
The  dish  is  weighed  before  the  gasoline  is  added  and  after  the 
evaporation  has  been  completed,  the  difference  in  weight  giving  the 
amount  of  residue  from  100  c.  c.  of  gasoline.  The  nature  of  the 
deposit  is  also  recorded.  If  the  dish  is  corroded,  a  black  or  gray 
deposit  will  be  formed,  proving  the  presence  of  sulphur,  and  if  gum- 
forming  constituents  are  present  the  bottom  of  the  dish  will  be 
covered  by  a  varnishlike  material.  Results  are  reported  as  follows : 
"Bad  corrosion,"  where  there  is  a  heavy  deposit  of  gray  or  black 
material;  "slight  corrosion,"  where  there  is  only  a  slight  deposit  of 
gray  or  black  material;  "peacock  colored,"  where  there  is  practi- 
cally no  corrosion,  but  the  copper  dish  has  an  iridescent  color  (air- 
plane gasolines  were  considered  as  passing  the  test  if  the  dish  was 
peacock  colored);  "no  corrosion,"  where  the  dish  remains  perfectly 
bright;  "gum,"  where  the  varnishlike  deposit  is  formed  either  with 
or  without  indication  of  corrosion;  and  "oil,"  where  a  liquid  remains 
in  the  dish  that  does  not  evaporate  after  the  dish  has  been  left  on  the 

2  Dean,  E.  W.,  and  Hill,  H.  H.,  Determination  of  unsaturated  hydrocarbons  in  gasoline,  Tech.  paper  181, 
Bureau  of  Mines,  1919,  25  pp. 
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steam  bath  for  several  hours   and  has  reached  practically  constant 

weight. 

SPECIFIC  GRAVITY. 

The  specific  gravity  at  15°  C.  was  determined  by  means  of  a 
Westphal  balance.  The  specific  gravity  of  the  samples  was  converted 
into  degrees  Baume  by  use  of  tables  published  in  Circular  57  of  the 
Bureau  of  Standards.3  The  Baume  scale  used  in  these  tables  is 
based  on  a  modulus  of  140  and  is  slightly  different  (the  difference  for 
the  range  50°  B.  to  60°  B.  is  0.4  to  0.5°  B.)  from  the  scale  largely 
used  in  the  petroleum  industry,  which  has  a  modulus  of  141.5. 

DISTILLATIONS. 

Distillation  tests  were  made  in  accordance  with  the  method  de- 
scribed in  Technical  Paper  214.4  In  addition  to  the  usual  points 
taken,  the  temperature  at  which  5  per  cent,  45  per  cent, 95  per  cent, 
and  96  per  cent  distilled  were  recorded.  This  was  for  the  purpose  of 
furnishing  information  to  the  committee  on  specifications,  regarding 
points  not  usually  determined.  The  method  of  conducting  the  dis- 
tillation and  the  apparatus  used  have  been  standardized  and  are  in 
general  use.  The  method  of  making  the  test  is  briefly  as  follows: 
100  c.  c.  of  gasoline  is  measured  into  an  Engler  flask  from  a  100  c.  c. 
graduate,  and  the  wet  graduate  is  placed  at  the  bottom  of  the  con- 
denser tube  to  receive  the  distillate.  Heat  is  applied  to  the  flask, 
the  rate  of  heating  being  so  regulated  that  after  the  distillation  is 
started  the  rate  is  approximately  two  drops  per  second.  The  ther- 
mometer is  read  when  the  first  drop  falls  from  the  condenser,  this 
temperature  being  recorded  as  the  initial  boiling  point.  The  tem- 
peratures are  taken  when  each  10  per  cent  is  recovered  in  the  receiver. 
The  dry  point  is  taken  as  the  highest  temperature  reached  by  the 
thermometer,  and  is  attained  after  the  bottom  of  the  flask  has  boiled 
dry. 

The  residue  in  the  flask  is  measured  in  a  graduated  test  tube  and 
retained  for  conducting  the  test  for  acidity.  The  sum  of  the  volume 
of  residue  (c.  c.)  and  the  volume  of  the  liquid  (c.  c.)  in  the  receiving 
graduate,  subtracted  from  100  gives  the  "distillation  loss."  The 
average  boiling  point  is  calculated  by  adding  the  temperature  of  the 
initial  boiling  point,  dry  point,  and  each  of  the  10  per  cent  marks, 
and  dividing  the  sum  by  11. 

PRESENTATION  OF  RESULTS  OF  TESTS. 

The  detailed  results  of  the  laboratory  tests  made  on  the  851  samples 
collected  in  1919  are  given  in  Tables  15  and  16,  at  the  end  of  this 
bulletin. 

3  United  States  Standard  Tables  for  Petroleum  Oils.     Bureau  of  .^tmdards,  Circular  57,  1916,  p.  64. 
«  Dean,  E.  \V.,  Motor  gasoline;  properties,  laboratory  methods  of  testing,  and  practical  specifications. 
(Revision  of  Technical  Paper  1G6.)     Bureau  of  Mines,  1919,  pp.  18-24. 
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In  order  to  show  the  distinction  between  the  gasolines  marketed  in 
different  States  and  by  the  various  companies,  the  data  relating  to 
certain  tests  have  been  repeated.  Table  15  gives  data  relating  to  the 
marketing  practices  employed  in  different  sections  of  the  country 
and  is  arranged  with  the  samples  grouped  for  various  States.  Table 
16  gives  tests  which  show  differences  in  refining  practices  and  is 
arranged  with  samples  grouped  for  the  different  refining  companies. 
The  sample  numbers  and  company  numbers  are  the  same  in  both 
tables,  so  by  choosing  a  certain  sample  number  and  company  number 
in  one  table  the  remaining  data  relating  to  that  sample  can  easily  be 
found  in  the  other  table.  It  would  be  impossible  to  print  all  the 
data  relating  to  each  sample  in  one  table,  unless  folded  sheets  were 
used.  As  a  division  of  the  table  was  necessary,  the  writers  believed 
that  the  best  division  would  be  one  showing  the  differences  in  price 
and  volatility  of  gasolines  marketed  in  the  various  States,  and  the 
differences  in  gasoline  made  by  the  various  companies  as  shown  by 
certain  laboratory  tests. 

DISCUSSION  OF  RESULTS  OF  SURVEY  ARRANGED  ON  A  BASIS 
OF  GEOGRAPHIC  ORIGIN  OF  SAMPLES. 

Table  15  (pp.  114-189)  includes  complete  data  for  the  1919  gasoline 
survey,  the  information  regarding  the  various  samples  being  grouped 
according  to  geographic  point  of  collection.  Samples  are  grouped 
under  States  as  main  divisions  of  classification  and  cities  as  sub- 
divisions. 

The  list  unfortunately  does  not  include  any  samples  from  Nevada, 
but  it  is  safe  to  assume  that  the  quality  of  gasoline  sold  in  that  State 
is  equivalent  to  that  sold  in  California,  as  the  same  companies  market 
in  both  States.  This  assumption  is  supported  by  the  fact  that  the 
samples  of  gasoline  collected  in  the  1917  survey  were  the  same  for  the 
two  States,  the  only  noticeable  difference  being  that  prices  were 
higher  in  Nevada.  This  was  to  be  expected,  because  of  costs  of 
transportation. 

The  number  of  samples  collected  in  each  State  is  roughly  propor- 
tional to  the  consumption  of  gasoline  in  that  State.  New  York  heads 
the  list  with  50  samples,  whereas  States  such  as  Idaho,  Wyoming,  and 
New  Mexico,  where  consumption  is  relatively  low,  are  represented 
by  only  a  few  samples.  The  relation  between  number  of  samples 
and  consumption  per  State  does  not  hold  strictly  and  there  are 
several  noteworthy  exceptions,  such  as  South  Dakota  and  Okla- 
homa. In  general,  however,  the  collection  of  samples  was  balanced 
against  consumption  with  enough  accuracy  to  make  the  survey 
representative  of  the  average  quality  of  gasoline  sold. 
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DESIGNATION    OF   REFINING    COMPANIES    BY  NUMBER.    RATHER 

THAN  BY  NAME. 

The  policy  of  the  Bureau  of  Mines  is  not  to  publish  scientific  infor- 
mation in  such  form  as  to  be  extensively  used  for  advertising  pur- 
poses or  to  disclose  the  source  of  confidential  information.  Therefore 
the  names  of  companies  producing  the  various  samples  of  gasoline 
examined  in  the  bureau  surveys  can  not  be  published  here.  How- 
ever, as  the  noting  of  similarities  or  differences  in  the  refining  practice 
of  various  companies  is  important,  the  refining  companies  have  been 
designated  by  numbers  in  connection  with  each  sample.  The  bureau 
recognizes  the  possibility  of  names  of  companies  being  discovered 
through  scrutiny  of  the  tables  and  text.  It  is  not  believed,  however, 
that  this  would  cause  any  injury  to  the  various  companies,  as  their 
products  are  usually  subject  -to  careful  examination  by  competitors, 
and  in  any  event  the  results  of  the  present  bulletin  can  not,  with  the 
official  approval  of  the  bureau,  be  quoted  for  advertising  purposes. 

The  numbers  assigned  to  various  refining  companies  are  the  same 
for  both  the  1917  and  1919  surveys.  As  regards  samples  where  the 
refining  company  producing  the  sample  could  not  be  identified,  the 
company  number  represents  the  jobber  handling  the  gasoline.  The 
list  of  samples  includes  a  total  of  257  refining  and  jobbing  concerns. 
A  number  of  small  refiners  not  represented  directly  were  reached 
through  these  jobbing  companies  which  handle  the  bulk  of  their 
production. 

TERMINOLOGY  EMPLOYED  IN  RECORDING  SOURCE  OF  SAMPLES. 

The  terms  used  to  designate  the  sources  from  which  samples  were 
collected  were  selected  by  the  bureau  as  a  satisfactory  scheme  of 
differentiation.  It  seems  advisable  to  define  these  terms  as  some  of 
them  may  not  be  generally  familiar  to  the  public. 

The  term  ''filling  station"  is  given  to  that  type  of  retail  station 
that  handles  gasoline  and  lubricating  oils  exclusively.  Such  stations 
are  sometimes  operated  by  refining  or  marketing  companies  and  some- 
times by  private  individuals.  In  the  cities  in  which  they  are  oper- 
ated they  sell  a  relatively  large  proportion  of  the  gasoline  sold  and 
usually  sell  at  a  lower  price  than  any  other  type  of  retail  station. 

The  term  "service  station"  is  applied  to  stores  handling  such  mate- 
rials as  automobile  accessories,  hardware,  and  groceries,  with  gaso- 
line as  a  side  line.  These  concerns  may  have  one  or  more  gasoline 
pumps,  but  usually  sell  at  the  same  price  as  filling  stations  and  in 
some  cities  market  a  large  proportion  of  the  gasoline  sold.  The  dis- 
tinction between  "service  stations"  and  "filling  stations"  is  not  abso- 
lutely definite,  and  it  is  possible  that  the  collectors  of  the  bureau  sam- 
ples failed  sometimes  to  classify  the  stations  properly.  Possible 
errors  of  this  sort  are,  however,  without  particular  importance. 
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The  term  ''distributing  station"  is  applied  to  the  wholesale  station 
of  the  jobbing  or  marketing  company.  Gasoline  is  shipped  to  these 
stations  from  the  refineries,  and  is  then  sent  out  to  retail  stations  in 
tank  wagons  or  steel  drums.  Different  brands  and  grades  of  gasoline 
are  frequently  blended  at  these  distributing  stations. 

VARIATIONS  IN  RETAIL  PRICE  OF  SAMPLES  COLLECTED  IN  THE 

1919   SURVEY. 

The  retail  price  of  gasoline  in  each  city  was  found  to  be  subject  to 
variation,  which  is  controlled  particularly  by  the  nature  of  the  retail- 
ing station.  Garages  and  small  service  stations  sometimes  sell  at 
prices  as  much  as  3  cents  per  gallon  higher  than  those  maintained  by 
the  large  filling  stations.  In  the  Middle  Western  States  this  is  largely 
due  to  the  fact  that  the  larger  filling  stations  sell  gasoline  at  the  tank 
wagon  or  wholesale  price,  thereby  preventing  the  smaller  retailers 
from  obtaining  any  profit  if  they  try  to  compete  with  the  figures  of 
the  large  filling  station.  Some  retailers  claim  that  gasoline  can  not 
be  handled  profitably  even  with  a  margin  of  2  or  3  cents  a  gallon  on 
account  of  the  cost  of  handling  and  losses  incident  to  storage  and 
handling.  As  a  result  much  of  the  gasoline  sold  by  garages  in  par- 
ticular is  for  the  convenience  of  customers  who  demand  this  particular 
service  in  connection  with  other  more  profitable  activities  for  the 
garage  proprietor. 

In  certain  other  sections  of  the  country  where  the  tank  wagon  or 
wholesale  price  differs  from  the  usual  retail  price  a  larger  proportion 
of  gasoline  is  handled  by  garages  that  frequently  market  at  the  same 
price  as  the  filling  stations.  On  account  of  these  appreciable  and 
irregular  variations  in  retail  prices  the  discussion  in  the  present  bul- 
letin is  based  on  the  average  filling  station  price  for  each  city  rather 
than  on  the  average  of  all  the  prices  of  samples.  In  practical^  all 
instances  these  filling  station  prices  represent  the  price  at  which  the 
bulk  of  the  gasoline  is  sold  in  each  city.  They  do  not  necessarily  rep- 
resent the  lowest  retail  price  in  each  city,  as  occasionally  some  retail 
stations  sell  at  figures  below  the  generally  accepted  price.  The 
amount  of  gasoline  dispensed  in  this  way  is,  however,  too  small  to 
merit  consideration. 

The  highest  retail  pric9  for  any  gasoline  represented  in  the  1919 
survey  was  68  cents  per  gallon  and  the  lowest  price  13 J  cents  per 
gallon.  Xeither  of  these  fuels,  however,  is  representative  of  the  type 
ordinarily  used  in  automobiles,  one  being  an  aviation  gasoline,  the 
other  a  so-called  engine  distillate  which  is  sold  to  a  certain  extent  on 
the  Pacific  coast  for  use  in  trucks.  For  the  normal  grades  of  gasoline 
the  lowest  retail  price  of  the  present  series  was  20£  cents  for  the 
city  of  San  Francisco,  Calif.,  and  the  highest  (filling  station)  price, 
32  cents  per  gallon  in  Albuquerque,  N.  Mex.  The  average  wholesale 
and  retail  prices  of  gasoline  for  the  larger  cities  represented  by  the 
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1919  survey  appear  in  Table  4  (p.  26).  Each  State  with  the  excep- 
tion of  Montana  and  Mississippi  is  represented  by  the  cities  that, 
according  to  the  Census  of  1910,  are  the  largest  in  the  State.  In  a 
few  States,  such  as  South  Carolina,  Virginia,  Tennessee,  and  West 
Virginia,  the  price  general  in  cities  other  than  the  one  selected  was 
1  or  2  cents  a  gallon  cheaper,  but  as  a  rule  the  prices  listed  represent 
the  figure  at  which  the  bulk  of  the  gasoline  is  sold. 

The  reader  will  note  that  fairly  uniform  prices  are  maintained 
throughout  each  of  several  general  sections  of  the  country,  and  that 
the  price  variations  of  these  different  sections  are  not  considerable, 
especially  if  account  is  taken  of  transportation  costs. 

DISCUSSION    OF    GRAVITIES    OF    SAMPLES    COLLECTED    IN    THE 

1919   SURVEY. 

GRAVITY    OF    SAMPLES    CONTAINING    COAL-TAR    DISTILLATES. 

The  figures  for  gravities  of  the  samples  collected  in  the  1919  survey 
furnish  definite  evidence  of  the  inadequacy  of  this  property  as  an 
index  of  the  quality  of  gasoline.  Gravities  of  samples  tested  vary 
between  the  limits  of  30.6°  to  75.3°  B.  (specific  gravities,  0.872  to 
0.682),  which  according  to  the  older  interpretation  of  the  gravity 
test  would  indicate  that  some  of  the  products  belonged  to  the  class 
of  fuel  oil.  The  fuels  of  low  Baume  gravity,  however,  Consist  largely 
of  benzol  and  other  coal-tar  products  that  are  as  volatile  as  gasoline. 
None  of  the  samples  of  gasoline  contained  constitutents  boiling  at 
as  high  temperatures  as  would  be  indicated  by  the  gravity  figures  in 
the  neighborhood  of  30°  B.  In  fact,  the  chief  use  of  the  gravity 
measurements  was  the  indication  they  furnished  of  the  presence  of 
coal-tar  distillates. 

The  most  serviceable  method  known  to  the  bureau  for  determining 
the  content  of  coal-tar  distillates  (so-called  aromatic  hydrocarbons) 
depends  on  a  knowledge  of  the  two  properties  of  volatility  and 
specific  gravity.  A  detailed  description  of  one  of  the  methods  de- 
vised for  this  purpose  has  been  written  by  Thole.5 

GRAVITY    OF    SAMPLES    FROM    DIFFERENT    TYPES    OF    CRUDE    OIL. 

In  addition  to  the  wide  difference  in  gravity  due  to  the  presence  of 
benzol  and  other  derivatives  of  the  distillation  of  coal,  there  is  also  a 
decided  difference  due  to  the  nature  of  the  crude  petroleum  from 
which  the  gasolines  were  derived.  Gasolines  refined  from  California 
crude  are  heavier  (of  lower  Baume  gravity)  than  products  of  the 
same  volatility  range  obtained  from  Mid-Continent  crude.  The 
latter  in  turn  are  heavier  than  distillates  of  equivalent  volatility 
derived  from  Pennsylvania  crude.  The  extent  of  these  differences 
is  illustrated  by  figures  in  Table  5.  which  show  the  gravities  and  dis- 

*  Thole,  F.  B.    The  estimation  of  benzene  and  toluene  in  petroleum,  Jour.  Soc.  Chem.  Ind.,  vol.  38, 
Feb.,  1919,  pp.39-43t. 
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tillation  ranges  of  three  representative  samples  produced  by  the 
"straight  refinery"  method  from  each  of  the  typical  crude  oils — 
California,  Pennsylvania,  and  Mid-Continent.  The  nine  samples 
selected  were  so  chosen  as  to  avoid  as  far  as  possible  products  con- 
taining either  "casing-head"  or  "cracked"  constituents.  Most  of 
the  samples  were  of  gasoline  made  by  refineries  that  were  known 
to  obtain  their  crude  petroleum  from  adjacent  producing  fields. 

Section  A  of  Table  5  shows  difference  in  gravity  of  samples  having 
both  the  same  distillation  range  and  the  same  general  type  of  distilla- 
tion curve,  the  dis tillation  figures  for  the  California  and  Pennsyl- 
vania samples  in  particular  being  practically  identical.  The  sample 
derived  from  Oklahoma  crude  contained  slightly  higher  percentages 
of  both  low-boiling  and  high-boiling  fractions,  but  had  practically  the 
same  average  volatility.  The  difference  in  gravity  between  the  Cali- 
fornia and  Oklahoma  samples  is  6.5°  B.;  that  between  the  Oklahoma 
and  Pennsylvania  samples  is  3.7°  B. ;  the  difference  between  California 
and  Pennsylvania  samples  is  the  sum  of  6.5  and  3.7,  or  10.2°  B. 

Section  B  of  Table  5  shows  the  differences  in  gravity  of  another 
series  of  three  gasolines  derived,  respectively,  from  California,  Mid- 
Continent,  and  Pennsylvania  crude  petroleum,  these  products  being 
of  higher  average  boiling  points  and  more  similar  to  the  common  type 
of  motor  gasoline  sold  to-day  than  the  three  samples  represented  in 
section  A.  In  this  series  the  differences  are  as  follows :  The  California 
gasoline  was  5.6°  B.  heavier  than  the  Oklahoma  sample,  the  latter 
was  2.2°  B.  heavier  than  the  Pennsylvania  sample;  the  California 
sample  was  7.8°  B.  heavier  than  the  Pennsylania  sample.  The  Penn- 
sylvania sample  had  a  slightly  higher  average  boiling  point  than  either 
of  the  other  two,  which  no  doubt  accounts  for  a  gravity  difference 
smaller  than  that  noted  in  section  A.  The  Pennsylvania  sample  was 
the  best  one  available  for  purposes  of  comparison. 

Section  C  of  Table  5  shows  a  similar  comparison  between  samples 
of  approximately  equal  gravity  but  different  distillation  range. 
This  difference  is  illustrated  also  by  the  curves  in  figure  9,  which 
show  a  much  greater  difference  between  the  gasolines  produced  from 
California  and  Mid-Continent  crudes  than  between  those  produced 
from  Pennsylvania  and  Mid-Continent  crudes. 

On  disregarding  mixtures  containing  benzol  and  other  coal-tar 
distillates,  high-test  gasolines,  and  other  special  fuels,  it  appears  that 
the  gravity  of  the  samples  derived  from  California  crude  petroleum 
ranged  from  52  to  56°  B.  (specific  gravity,  0.769  to  0.753);  those 
derived  from  Mid-Continent  crude,  55  to  58°  B.  (specific  gravity,  0.757 
to  0.745);  and  those  from  Pennsylvania  crude,  59  to  63°  B.  (specific 
gravity,  0.741  to  0.725).  The  differences  in  gravity  of  the  average 
products  from  each  of  the  three  types  of  crude  are  less  than  those 
discussed  in  the  previous  pages,  this  being  due,  however,  to  the  fact 
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that  the  average  volatility  of  the  gasoline  made  in  California  is  lower 
than  that  of  gasoline  produced  in  the  Mid-Continent  and  eastern 
refineries. 

GRAVITY*  OF  SAMPLES  CONTAINING  CRACKED  PRODUCTS. 

Gasolines  containing  products  of  the  cracking  reactions  are  char- 
acterized by  a  considerable  content  of  define  or  so-called  unsaturated 
hydrocarbons.  Cracked  gasoline  made  by  certain  types  of  processes 
is  likely  also  to  contain  aromatic  hydrocarbons,  define  hydro- 
carbons are  slightly  heavier  (of  lower  Baume  gravity)  than  paraffins 
of  the  same  boiling  point,  but  are  considerably  lighter  (of  higher 
Baume  gravity)  than  the  so-called  naphthene  hydrocarbons  that  are 
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Figure  9.— Curves  showing  dLTercnces  in  distillation  range  of  gasolines  of  equal  gravity  derived  from 
Pennsylvania,  Mid-Continent,  and  California  crude  oil.  Curve  /,  (sample  691)  gasoline  from  Pennsyl- 
vania crude;  gravity  58.2°  B.,  average  boiling  point,  140°  C.  Curve  2,  (sample  479)  gasoline  from  Mid- 
Continent  crude;  57.9°  B.,  135°  C.    Curve  3,  (sample  295)  gasoline  from  California  crude;  57.7°  B.,  119°  C. 

present  in  varying  proportions  in  crude  petroleum,  occurring  chiefly 
in  the  California  and  Gulf  coast  crudes  and  to  a  lesser  degree  in  the 
Mid-Continent  crude.  Aromatic  hydrocarbons  are  notably  heavier 
than  either  naphthenes,  olefines,  or  paraffins,  and  their  presence  is 
indicated,  as  has  already  been  stated,  by  noticeably  low  Baume 
gravities  for  given  ranges  of  volatility. 

Practically  all  the  gasolines  containing  enough  unsaturated  con- 
stituents to  indicate  that  they  were  derived  from  cracking  processes 
did  not  appreciably  differ  in  gravity  from  uncracked  gasolines  derived 
from  the  same  types  of  crude  petroleum.  Some  of  the  cracked 
gasolines  that  were  derived  from  paraffin  or  intermediate  base  crudes 
were  of  higher  Baume  gravity  than  uncracked  products  derived  from 
naphthenic  base  crudes,  such  as  those  of  California.     One  sample  of 
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cracked  gasoline  in  particular  is  worthy  of  mention,  as  the  cracking 
process  undoubtedly  formed  noticeable  percentages  of  aromatic 
hydrocarbons.  This  sample  (No.  887)  was  made  from  Pennsylvania 
fuel  oil  by  cracking  and  had  a  gravity  of  56.7°  B.  (specific  gravity, 
0.750).  Sample  538,  a  "straight-run"  gasoline  from  Pennsylvania 
crude,  had  a  distillation  curve  approximately  the  same  as  that  of 
sample  877,  but  had  a  gravity  of  63.9°  B.  (specific  gravity,  0.722). 

Practically  all  the  other  samples  of  gasoline  failed,  however,  to 
show  any  characteristic  gravity  indications;  the  results  clearly 
demonstrate  that  measurement  of  specific  gravity,  even  in  addition 
to  distillation  tests,  fails  to  indicate  the  proportion  of  cracked  con- 
stituents in  gasoline.  The  only  reliable  tests  for  cracked  constitu- 
ents are  those  which  measure  degree  of  unsaturation  by  chemical 
methods. 

SPECIFIC    FEATURES    OF    VOLATILITY   TESTS    OF    SAMPLES    COL- 
LECTED IN  THE   1919   SURVEY. 

NATURE    OF    VOLATILITY   MEASUREMENTS. 

The  volatility  of  gasolines  was  tested  by  making  the  standard 
analytical  distillation  according  to  the  method  described  in  Technical 
Paper  214  6  and  noting  the  temperatures  at  which  certain  amounts 
were  recovered  in  the  receiver.  The  boiling  temperatures  were  read 
for  the  first  drop,  the  5  per  cent  mark,  each  of  the  10  per  cent  marks 
from  10  per  cent  to  90  per  cent,  the  45  per  cent  mark,  95  per  cent 
mark,  96  per  cent  mark,  and  dry  point.  Of  these  temperatures, 
those  for  the  first  drop,  the  20  per  cent,  50  per  cent,  and  90  per  cent 
marks,  and  the  dry  point  are  sufficient  in  most  samples  to  indicate 
the  nature  of  the  gasoline  and  for  that  reason  are  given  most  promi- 
nence. The  5  per  cent,  45  per  cent,  95  per  cent,  and  96  per  cent 
marks  are  not  usually  determined  in  making  gasoline  distillates,  but 
were  recorded  in  the  present  series  of  tests  in  order  to  supply  infor- 
mation regarding  their  usefulness  as  points  on  which  to  base  specifi- 
cation requirements. 

INITIAL    BOILING    POINT,    OR  " FIRST-DROP "  TEMPERATURE. 

The  initial  boiling  point  is  taken  as  the  temperature  read  on  the 
thermometer  when  the  first  drop  falls  from  the  tip  of  the  condenser. 
Mention  should  be  made  here  that  this  determination  is  one  with 
which  considerable  difficulty  has  been  encountered  in  getting  con- 
cordant results  for  analyses  made  by  different  operators  and  in  dif- 
ferent laboratories.  The  temperature  recorded  is  subject  to  decided 
variation   unless    operating   conditions    are    carefully   standardized. 

6  Dean,  E.  W.,  Motor  gasoline;  properties,  laboratory  methods  of  testing,  and  practical  specifications: 
Tech.  Paper  214,  1919,  pp.  18-24. 
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Recent  experiments  made  by  the  bureau  indicate  that  reasonably 
good  checks  can  be  obtained  if  the  analyst  takes  the  simple  precau- 
tion of  regulating  the  initial  rate  of  heating.  Excellent  checks  on 
initial  boiling  points  were  obtained  for  most  tests  when  the  period 
that  elapsed  between  first  turning  on  the  heat  and  the  falling  of  the 
first  drop  was  not  less  than  5  nor  more  than  10  minutes.  Occasion- 
ally a  drop  may  fall  before  the  distillation  actually  begins,  on  account 
of  the  draining  of  liquid  already  in  the  condenser  tube  after  a  pre- 
vious distillation.  When  this  happens,  the  drop  should  be  disre- 
garded, as  the  true  first  drop  is  always  followed  closely  by  a  contin- 
uous passage  of  distillate  into  the  receiving  graduate. 

The  initial  boiling  point  of  gasoline  is  a  valuable  indication  of  it- 
content  of  low-boiling  constituents  and  provides  an  index  of  its 
suitability  for  use  in  cold  weather.  A  low  initial  boiling  point  prac- 
tically always  indicates  the  presence  of  casing-head  gasoline  unless 
the  sample  is  a  high-test  straight-run  product.  The  latter  type  of 
gasoline  is  now  comparatively  rare.  Of  the  samples  of  the  1919 
survey  having  initial  boiling  points  below  50°  C.  (122°  F.),  the 
majority  contained  casing-head  gasoline  in  varying  proportions. 

The  practical  significance  of  a  low  initial  boiling  point,  as  regards 
the  starting  qualities  of  gasoline,  has  not  been  experimentally  studied 
by  the  bureau,  but  the  statement  is  frequently  made  by  men  who 
are  known  to  be  reliable  observers  that  a  relatively  low  initial  boil- 
ing point  (something  below  60°  C.  or  140°  F.)  is  essential  for  easy 
starting  of  a  cold  motor.  It  is,  for  instance,  stated  that  there  is  a 
noteworthy  difference  in  the  starting  properties  of  two  gasolines, 
both  of  which  have  the  same  percentage  distilling  below  the  boiling 
point  of  water  and  the  same  average  volatility,  but  one  has  an  initial 
boiling  point  considerably  above  and  the  other  considerably  below 
60°  C.  (140°  F.). 

Initial  boiling  points  of  the  samples  included  in  the  1919  series 
ranged  from  27°  C.  (81°  F.)  for  a  mixture  of  casing-head  gasoline 
and  kerosene  to  104°  C.  (219°  F.)  for  a  California  "engine  distil- 
late." Most  of  the  ordinary  types  of  motor  gasoline  had  initial  boil- 
ing points  between  40°  and  70°  C.  (104°  and  158°  F.),  depending  on 
the  nature  of  the  crude  oil  from  which  the  gasoline  was  derived  and 
whether  or  not  it  contained  "casing-head  gasoline.  "Straight-run" 
gasolines  of  high  end  point  derived  from  certain  crudes,  particularly 
those  of  Kansas  and  California,  have  relatively  high  initial  boiling 
points,  usually  above  60°  C.  (140°  F.).  Practically  all  the  normal 
motor  gasolines  having  initial  boiling  points  below  50°  C.  (122°  F.), 
contained  casing-head  gasoline  in  varying  proportions.  Samples 
with  initial  boiling  points  below  40°  C.  (104°  F.)  contained  either 
large  percentages  of  ordinary  casing-head  gasoline  or  highly  volatile 
casing-head  gasoline  (usually  described  by  oil  men  as  "wild"). 
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FIVE    PER    CEXT    MARK. 


On  account  of  frequently  reported  difficulties  in  obtaining  satis- 
factory checks  on  initial  boiling-point  measurements,  it  was  at  one 
time  believed  that  the  "5  per  cent"  distillation  mark  could  be  used 
instead  of  the  "first  drop"  temperature.  Some  recent  experiments 
of  the  bureau  indicate  that  the  difficulty  of  checking  the  5  per  cent 
mark  is  as  great  as  that  of  checking  the  initial  boiling  point,  and  for 
this  reason  the  data  on  5  per  cent  distillation  points  has  not  proved 
particularly  useful.  It  may  be  noted,  however,  that  the  differences 
between  initial  boiling  points  and  5  per  cent  marks  are,  in  most  of 
the  tests,  between  the  limits  of  18°  to  22°  C.  (32  to  40°  F.)  and  the 
average  difference  for  the  whole  series  is  exactly  20°  C,  or  36°  F. 


TWENTY    PER    CEXT    MARK. 


The  temperature  below  which  20  per  cent  of  the  gasoline  distills 
is  regarded  as  one  of  the  important  points  in  determining  distillation 
range.  This  point  may  be  determined  with  a  high  degree  of  experi- 
mental accuracy  and  furnishes  a  satisfactory  index  of  the  proportion 
of  low-boiling  constituents  in  a  gasoline. 

The  20  per  cent  mark  of  a  large  proportion  of  the  samples  of  the 
1919  survey  fall  between  the  limits  of  85°  to  105°  C.  (185  to  221°  F.), 
and  the  average  figure  was  95°  C.  (203°  F.). 

FORTY-FIVE    AXD    FIFTY    PER    CEXT    MARKS. 

The  temperature  at  which  45  per  cent  of  the  gasoline  distilled  was 
determined  for  each  of  the  samples  in  the  1919  survey  because  the 
previously  adopted  Government  specification  used  this  point  as  one 
of  its  limits.  This  point  was  originally  introduced  in  the  so-called 
Navy  specification  for  some  reason  which  is  not  evident,  as  the  usual 
procedure  in  making  a  distillation  is  to  determine  the  even  10  per 
cent  marks.  The  45  per  cent  mark  seems  to  have  no  advantages 
over  the  more  usual  50  per  cent  mark,  hence  measurements  were 
made  in  the  present  series  to  establish  definitely  the  temperature 
difference  between  these  two  marks  so  that  later  specifications  could 
employ  the  more  convenient  50  per  cent  limit.  It  was  found  that 
differences  between  the  45  per  cent  and  50  per  cent  marks  range 
between  1°  and  13°  C,  the  average  difference  for  the  whole  series 
being  6°  C.  (11°  F.).  In  fact,  the  use  of  a  specification  limit  for 
either  45  or  50  per  cent  points  is  not  particularly  necessary,  as  the 
distillation  range  is  usually  fixed  by  the  temperature  marks  for  20 
per  cent  and  90  per  cent.  The  desirable  practice  in  writing  speci- 
fications is  to  employ  an  intermediate  limit,  but  make  it  so  lenient 
that  it  serves  to  discriminate  only  against  samples  that  show  abnormal 
distillation  curves. 
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NINETY   PER    CENT   MARK. 

The  90  per  cent  mark  has  been  found  to  be  the  highest  point  in 
the  distillation  range  of  gasoline  that  permits  accurate  determination 
in  distillation  tests  as  ordinarily  conducted  in  commercial  laboratories. 

In  its  own  laboratories  the  bureau  has  encountered  only  slight 
difficulty  in  obtaining  satisfactorily  accurate  determinations  of  the 
dry  point,  but  the  experience  of  various  testing  laboratories  through- 
out the  country  has  indicated  the  possibility  of  decided  variation  in 
dry-point  measurements.  The  writers  believe  that  these  differences 
are  usually  due  to  not  making  the  determination  according  to  accu- 
rately defined  methods,  although  this  explanation  has  not  yet  been 
substantiated  above  question. 

The  90  per  cent  mark*  in  addition  to  being  satisfactory  as  regards 
laboratory  analysis,  is  an  important  index  of  the  general  distillation 
range  of  a  gasoline  and  furnishes  information  which  is  not  readily 
available  by  consideration  only  of  the  dry  point  as  the  upper  volatility 
limit.  Gasolines  collected  in  the  1919  survey  had  90  per  cent  points 
varying  over  a  wide  range,  the  lowest  figure  being  110°  C.  (230°  F.) 
and  the  highest  figure  270°  C.  (518°  F.);  the  average  figure  was  183° 
C.  (361°  F.). 

NINETY-FIVE    PER    CENT    MARK. 

Measurements  of  temperature  below  which  95  per  cent  of  the 
gasoline  distilled  were  made  in  order  to  obtain  information  regarding 
the  value  of  this  point  as  an  upper  distillation  limit  in  specifications. 
The  writers  found  that  this  point  did  not  permit  satisfactorily 
accurate  determination.  It  proved  to  be  affected  in  large  degree  by 
relatively  slight  variations  in  distillation  loss  and  was  also  undesirable 
because  it  occurs  in  a  part  of  the  distillation  curve  where  the  tem- 
perature is  rising  rapidly  for  small  changes  in  the  volume  distilled. 
The  figures  obtained  in  the  analyses  of  the  series  of  samples  varied 
so  widely  and  irregularly  that  no  attempt  was  made  to  classify  the 
data  obtained  regarding  this  mark. 

NIXETY-SIX    PER    CENT   MARK. 

In  the  specifications  originally  adopted  in  October,  1918,  by  the 
Committee  on  Petroleum  Specifications,  three  grades  of  airplane 
gasoline  were  included.  At  that  time  some  doubt  existed  regarding 
the  desirability  of  determining  end  points  by  the  existing  methods, 
wnich  are  discussed  later,  and  the  committee  believed  that  for  the 
type  of  products  supplied  for  airplane  use  a  satisfactory  limit  would 
be  the  temperature  below  which  96  per  cent  of  the  gasoline  distilled. 
The  correctness  of  this  assumption  was  verified  by  experience  of  the 
inspectors  of  shipments  of  airplane  gasoline,  but  it  was  not  demon- 
strated that  this  limit  could  be  regarded  as  satisfactory  for  the  more 
1728°— 20— Bull.  191 5 
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heterogeneous  types  of  products  marketed  for  domestic  consump- 
tion in  ordinary  motors. 

In  outlining  the  tests  for  the  1919  survey,  the  bureau  decided  to 
obtain  data  regarding  the  96  per  cent  mark  and  ascertain  whether  it 
could  be  employed  instead  of  any  of  the  other  limits  for  final  boiling 
temperature,  its  advantage,  of  course,  being  the  simplicity  with 
which  it  could  be  defined  and  the  possible  minimum  variation  among 
different  operators.  The  results  of  the  tests  made  by  the  bureau 
demonstrated  that  this  limit  is  not  satisfactory  for  motor  gasoline. 
In  a  number  of  analyses  the  distillation  loss  was  so  great  that  96  per 
cent  was  not  recovered.  The  specification  for  airplane  gasolines 
applies  a  maximum  limit  on  the  amount  of  material  distilling  below 
60°  C,  thereby  insuring  a  grade  of  gasoline  that  could  be  distilled 
with  relatively  small  distillation  loss.  Such  a  limit  could  not  be 
applied  to  motor  gasoline.  In  all  analyses  the  temperature  at  the 
96  per  cent  point  is  rising  so  rapidly  that  an  appreciable  error  in 
reading  is  possible.  The  differences  in  temperatures  read  for  the 
95  per  cent  and  96  per  cent  points  was  usually  between  5°  and  10°  C. 
(9°  and  18°  F.),  depending  to  a  large  extent  on  the  character  of  the 
gasoline,  and  its  content  of  casing-head  gasoline,  if  the  latter  were 
present.  For  most  of  the  samples  the  difference  between  the  96  per 
cent  point  and  the  dry  point  was  about  the  same  as  the  difference 
between  the  95  per  cent  mark  and  the  96  per  cent  mark.  In  most 
samples  where  the  distillation  loss  was  approximately  2  per  cent, 
the  96  per  cent  mark  was  practically  the  same  as  the  dry  point. 
When  the  distillation  loss  was  much  in  excess  of  2  per  cent,  the  per- 
centage of  gasoline  recovered  in  the  receiving  graduate  was  less  than 
96,  so  the  mark  could  not  be  determined.  Therefore,  on  account  of 
the  unsatisfactory  nature  of  this  mark  as  a  volatility  limit,  no  dis- 
cussion of  the  range  and  variation  of  figures  obtained  for  the  survey 
is  offered. 

DRY    POINT. 

The  methods  of  procedure  and  the  definitions  used  by  various 
analysts  for  determining  the  dry  point  of  gasoline  differ  decidedly. 
Some  analysts  record  the  temperature  at  which  the  bottom  of  the 
flask  boils  dry;  some  record  the  temperature  when  the  last  drop  falls 
from  the  condenser;  others  record  the  temperature  at  which  the  first 
puff  of  white  smoke  appears  in  the  bulb  of  the  flask;  and  still  others 
record  the  temperature  at  which  98  per  cent  of  the  gasoline  is 
recovered  in  the  receiver.  The  method  preferred  by  the  Bureau  of 
Mines  is  that  involving  measurement  of  the  highest  temperature 
attained  in  the  distillation. 

After  the  bottom  of  the  flask  has  boiled  practically  dry,  the  tem- 
perature of  the  thermometer  generally  continues  to  rise  a  number  of 
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degrees.  A  point  is  finally  reached  where  the  mercury  column 
remains  constant  for  an  appreciable  period  of  time,  after  which  it 
starts  to  recede.  This  maximum  point  is  easy  to  read  accurately. 
In  some  distillations  a  maximum  is  reached  without  the  bottom  of 
the  flask  boiling  dry.  This  may  be  due  to  the  fact  that  the  source 
of  heat  is  not  intense  enough  to  vaporize  a  few  per  cent  of  material 
of  relatively  high  boiling  point.  Such,  a  condition  never  arises  when 
the  gasoline  is  properly  fractionated,  but  did  arise  for  a  few  samples 
of  the  present  series.  For  these  samples  a  notation  is  made  indicating 
that  a  true  dry  point  was  not  measured  and  that  the  figure  is  simply 
the  highest  temperature  reached. 

The  experience  of  the  Bureau  of  Mines  chemists  has  indicated  that 
dry  points  can  be  checked  within  reasonable  limits  without  par- 
ticular difficulty  if  the  distillation  is  conducted  according  to  the 
method  specified  for  dry-point  determination.  The  principal  dif- 
ficulties are  failure  to  use  a  hot  enough  source  of  heat  or  the  use  of  a 
source  of  heat  that  permits  superheating  of  the  thermometer  bulb 
above  the  temperature  of  the  current  of  vapor. 

Some  of  the  samples  collected  in  the  1919  survey  had  dry  points 
as  low  as  140°  C.  (284°  F.)  and  as  high  as  280°  C.  (536°  F.).  The 
average  for  all  samples  was  217°  C.  (423°  F.).  The  majority  of 
samples  having  end  points  lower  than  400°  F.  with  the  exception  of 
products  derived  from  California  crude,  were  so-called  "high  test" 
gasoline  which  are  marketed  in  limited  quantities.  Products  having 
end  points  above  450°  F.  were  chiefly  blends  of  casing-head  gasoline 
with  either  heavy  naphtha  or  kerosene.  The  majority  of  samples 
sold  as  motor  gasoline  (exclusive  of  the  products  of  California  refine- 
ries) had  end  points  between  410°  and  450°  F.  There  were,  how- 
ever, notably  consistent  variations  in  samples  from  certain  sections 
of  the  country.  The  average  distillation  figures  for  the  gasolines 
marketed  in  each  State  appear  in  Table  6  and  illustrate  the  magni- 
tude of  these  sectional  variations. 

AVERAGE    BOILING    POINT. 

In  order  to  study  the  volatility  of  gasoline,  it  is  necessary  to  have 
figures  representing  the  distillation  range.  For  certain  purposes, 
however,  a  single  figure  that  represents  the  general  quality  of  the 
gasoline  is  useful.  In  the  past,  the  custom  has  been  to  rate  gasolines 
on  the  basis  of  Baume  gravity.  This  custom  originated  when  prac- 
tically the  only  type  of  crude  refined  was  that  from  Pennsylvania. 
When  only  one  type  of  crude  is  under  consideration  a  fairly  definite 
relation  exists  between  gravity  and  volatility,  as  has  been  already 
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Table  6. — Data  showing  average  distillation  ranges  of  samples  collected  in  each  State  in 

the  1919  survey. 


Distillation.1 


State. 

Number 

of 
samples. 

Initial 
boiling 
point. 

20  per 
cent 
mark. 

50  per 
cent 
mark. 

90  per 
cent 
mark. 

Dry 

point. 

Alabama 

15 

/          129 
I            54 

212 
100 

266 
130 

365 
185 

424 

218 

Arizona 

6 

/          126 
\            52 

207 
97 

255 
124 

352 
178 

412 

211 

Arkansas 

12 

/           127 
\           53 

207 
97 

271 
133 

372 
189 

428 

220 

California 

28 

f          133 
\            56 

205 
96 

244 
118 

329 
165 

392 

200 

Colorado 

24 

/          126 
\            52 

207 
97 

271 
133 

381 
194 

435 

224 

Connecticut 

18 

/          129 
I            54 

208 

98 

262 
128 

360 
182 

415 

213 

Delaware 

5 

/          129 
I            54 

208 

94 

257 

125 

354 
179 

426 

219 

Florida 

18 

/          124 
I            51 

207 
97 

261 

127 

356 
180 

419 

215 

Georgia 

17 

1          127 
I            53 

207 
97 

259 
126 

361 
l&i 

426 

219 

Idaho 

3 

/          122 
\           50 

203 

95 

253 

123 

361 
183 

421 

216 

Illinois 

38 

/          120 
I            49 

199 
93 

264 
129 

374 
190 

433 

223 

Indiana 

15 

/          118 
I            48 

198 
92 

262 
128 

385 
196 

444 

229 

Iowa 

18 

/           124 
I            51 

207 
97 

273 
134 

388 
198 

439 

226 

Kansas 

24 

/           135 
l            57 

212 

100 

268 
131 

372 
189 

428 

220 

Kentucky 

11 

/          120 
I           49 

203 
95 

271 
133 

388 
198 

444 

229 

Louisiana 

20 

/          126 
I            52 

216 
102 

270 
132 

369 

187 

426 

219 

Maine 

11 

/           126 
I            52 

207 
97 

262 
128 

360 
182 

410 

210 

Maryland 

8 

/           142 
I            61 

210 
99 

259 
126 

370 
188 

433 

223 

Massachusetts 

19 

/           127 
\            53 

205 
96 

257 
125 

358 
181 

412 

211 

Michigan 

26 

/          H7 
I            47 

201 
94 

268 

131 

378 
192 

435 

224 

Minnesota 

15 

/           HI 
I            44 

189 
87 

262 
128 

374 
190 

415 

213 

Mississippi 

6 

/          11' 

I            47 

207 
97 

261 
127 

354 
179 

417 

214 

Missouri 

38 

f          131 
\            55 

207 
97 

266 

130 

376 
191 

432 

222 

Montana 

9 

1          133 
\            56 

212 

100 

273 
134 

396 
202 

453 

234 

Nebraska 

13 

/          H7 
I             47 

199 
93 

266 
130 

378 
192 

432 

222 

1  For  each  group  of  samples  the  upper  line  of  figures  is  in  Fahrenheit  degrees,  the  lower  line  is  in  centi- 
grade degrees. 
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Table  6. — Data  showing  average  distillation  ranges  of  samples  collected  in  each  State  in 
the  1919  survey — Continued. 


State. 


Distillation. 


Number 

of 
samples. 


Initial 
boiling 
point. 


20  per 
cent 
mark. 


50  per 
cent 
mark. 


90  per 
cent 
mark. 


New  Hampshire. . . 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington,  D.  C. 

Washington 

West  Virginia 

Wisconsin 


Wyoming 

Total  samples 

Average  distillation . 


851 


127 
53 


124 

61 


131 

55 


126 

52 


126 

52 


120 
49 


131 

55 


115 
46 


113 
4.3 


120 
49 


131 

55 


127 
53 


126 
52 


111 
44 


133 
56 


106 
41 


111 
44 


US 

46 


126 

52 


203 
95 


196 
92 


219 
104 


205 
96 


207 
97 


203 
95 


196 
91 


210 
99 


19S 
92 


190 


190 


203 
95 


199 
93 


203 
95 


297 
97 


221 

195 


210 

99 


199 


183 
84 


185 

85 


208 


261 
127 


253 
123 


268 
131 


255 
124 


262 
128 


289 
143 


250 
121 


266 
130 


241 

116 


252 
122 


244 
118 


244 
118 


261 
127 


270 
132 


253 
123 


279 
137 


271 
133 


270 
132 


279 
132 


253 

123 


259 
126 


244 
118 


289 
143 


203 
95 


291 
127 


361 
183 


351 
177 


356 
180 


358 
181 


360 
182 


381 
194 


351 
177 


370 
188 


325 
163 


358 
181 


354 

179 


333 
167 


367 

1st; 


378 

192 


358 
181 


406 

208 


354 
179 


370 

1S8 


381 

194 


334 
168 


396 

202 


351 
177 


414 
212 


361 
183 


423 
217 
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stated.  However,  products  derived  from  different  types  of  crude 
may  have  different  gravities  for  the  same  volatility  or  different 
volatilities  for  the  same  gravity.  In  the  present  bulletin  use  has 
been  made  of  a  figure  which  is  designated  as  the  average  boiling 
point.  This  figure  represents  the  average  of  the  initial  boiling  point, 
the  various  10  per  cent  marks,  and  the  dry  point.  It  gives  practi- 
cally the  same  sort  of  an  index  that  one  could  obtain  by  gravity 
measurement,  provided  the  chemical  composition  of  the  hydro- 
carbons in  the  gasoline  was  always  the  same.  The  reader  must 
recollect,  however,  that  the  average  boiling  point  does  not  take  into 
account  the  general  course  of  the  distillation  range.  It  is,  for  in- 
stance, possible  to  blend  kerosene  and  casing-head  gasoline  to  yield 
a  certain  average  boihng  point.  A  straight-run  gasoline  of  the  same 
average  boiling  point  would  be  of  entirely  different  properties  and 
utility.  The  bureau  has  hesitated  to  make  use  of  this  average 
boiling-point  figure  for  fear  it  be  given  too  much  emphasis.  It  is, 
however,  useful  provided  its  limitations  are  recognized,  and  as  has 
been  stated,  serves  practically  the  same  purpose  as  the  gravity  figure 
for  products  of  known  origin. 

A  large  number  of  samples  of  the  1919  survey  had  average  boiling 
points  between  125°  and  135°  C.  (257°  and  275°  F.)  the  average 
for  the  whole  series  being  130°  C.  (266°  F.). 

DISTILLATION    LOSS. 

In  connection  with  each  distillation  test  a  figure  is  obtained  rep- 
resenting the  percentage  of  gasoline  lost  through  failure  to  condense 
all  vapor.  The  method  as  described  in  Technical  Paper  214  7  re- 
quires that  when  a  test  shows  a  distillation  loss  greater  than  2  per 
cent  the  sample  shall  be  distilled  again  to  ascertain  whether  or  not 
the  loss  is  characteristic  of  the  gasoline  or  is  due  to  excessively  rapid 
heating  at  the  beginning  of  the  distillation. 

In  distillations  where  the  high  loss  is  duplicated  and  it  is  desired  to 
get  an  accurate  distillation  curve  of  the  sample  the  procedure  is 
to  rerun,  using  an  ice-salt  freezing  mixture  in  the  condensing  box 
and  immersing  the  receiving  graduate  in  ice  water.  This  procedure  is 
not  usually  required  and  complicates  the  distillation  test  to  a  large 
degree,  especially  as  allowance  has  to  be  made  for  contraction  of  the 
gasoline  due  to  its  measurement  at  a  temperature  of  approximately 
32°  F. 

7  Dean,  E.  V.".,  Motor  gasoline;  properties,  labratory  methods  of  testing,   and  practical  specifications: 
Tech.  Paper  214,  Bureau  cf  Mines,  1919,  p.  23. 
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In  the  present  series  of  tests  the  size  of  the  samples  did  not  permit 
making  a  duplicate  determination  when  a  high  distillation  loss  was 
obtained.  For  the  purposes  of  this  discussion  the  loss  is  assumed 
to  be  characteristic  of  the  gasoline  rather  than  due  to  carelessness 
of  the  operator;  this  is  not  strictly  true,  of  course,  but  undoubtedly 
holds  for  the  majority  of  gasolines  tested.  A  confirmed  high  dis- 
tillation loss  indicates  that  the  gasoline  has  an  appreciable  content 
of  constituents  which  can  not  be  readily  condensed  at  the  tempera- 
ture of  36°  to  38°  F,  usually  maintained  in  the  condenser.  There- 
fore, as  a  rule,  blended  casing-head  gasoline  will  be  characterized 
by  a  high  distillation  loss.  Hence  .this  character  is  a  useful  index 
of  the  presence  of  casing-head  gasoline,  but  the  analyst  must  re- 
member that  high  distillation  loss  affects  the  accuracy  of  most  of  the 
points  in  the  distillation  curve.  The  loss  represents  low-boiling 
fractions  and  is  not  divided  among  fractions  throughout  the  entire 
course  of  the  distillation.  In  consequence,  each  of  the  apparent 
percentage  points  is  actually  higher  by  the  amount  of  the  distillation 
loss.  For  example,  sample  892  showed  a  distillation  loss  of  4  per 
cent;  its  apparent  90  per  cent  mark  was  200°  CV,  and  its  95  per  cent 
mark  223°  C.  In  actual  fact,  200°  C.  was  the  94  per  cent  mark  and 
223°  C  the  99  per  cent  mark.  On  the  basis  of  the  general  course 
of  the  distillation  curve,  it  is  estimated  that  the  true  90  per  cent  mark 
was  about  195°  C.  and  the  true  95  per  cent  mark  about  215°  C. 
The  dry  point  was  not  affected  by  the  distillation  loss.  The  tem- 
peratures recorded  for  the  other  marks  below  90  per  cent  were  also 
high. 

This  discrepancy  has  been  brought  to  the  bureau's  attention  by 
several  organizations,  with  the  suggestion  that  the  distillation  figures 
in  the  analysis  of  gasoline  should  always  be  corrected  for  recovery 
loss.  The  bureau  has  not  favored  this  correction,  as  it  introduces 
complications  that  are  not  believed  to  be  worth  the  trouble  they  will 
cause.  In  the  event  of  dispute  the  desirable  procedure  is  to  regulate 
conditions  of  operation  so  that  a  loss  not  exceeding  2  per  cent  will 
be  obtained.  Gasoline  that  can  not  be  distilled  with  this  maximum 
loss  when  an  ice-salt  mixture  is  used  in  the  condenser  box  undoubtedly 
contains  an  excessively  large  content  of  very  volatile  casing-head 
gasoline  and  does  not  deserve  the  benefit  of  the  corrections  which 
could  be  introduced  to  allow  for  distillation  loss. 

As  has  already  been  stated,  the  discrepancies  in  temperature  intro- 
duced by  varying  distillation  losses  are  greatest  for  the  marks  be- 
tween 90  per  cent  and  the  dry  point.  The  curve  is  ascending  rapidly 
over  this  interval,  and  there  is  a  relatively  large  variation  of  tem- 
perature for  a  small  change  in  percentage. 
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The  reader  -will  observe  that  in  practically  all  distillations  where  the 
loss  exceeded  2  per  cent  the  gasoline  had  a  relatively  low  initial 
boiling  point.  This  rule  held  without  exception  for  samples  showing 
losses  in  excess  of  3  per  cent.  High  distillation  loss  is  a  useful  index 
of  the  percentage  of  casing-head  gasoline  in  a  sample,  although,  as 
has  been  stated  before,  the  operations  should  eliminate  the  possi- 
bility of  this  having  been  due  to  improper  conduct  of  the  test. 

DISCUSSION   OF   VARIATIONS  IN   VOLATILITY   OF    SAMPLES  COL- 
LECTED IN  THE  1919  SURVEY. 

SECTIONAL    VARIATIONS. 

The  figures  in  Table  6,  showing  average  distillation  ranges  repre- 
sentative of  the  samples  collected  in  each  State,  reveal  decided 
differences  in  the  average  volatility  of  gasoline  marketed  in  different 
sections  of  the  country.  The  products  marketed  in  the  Pacific  Coast 
States  are  more  volatile  than  those  marketed  in  any  other  section  of 
the  country,  with  the  exception  of  the  State  of  South  Carolina,  which 
has  a  rigid  legislative  specification.  The  New  England  States  are 
next  as  regards  volatility  of  gasoline  received,  whereas  the  middle- 
western  States  receive  motor  gasoline  of  relatively  low  volatility 
(high  average  distillation  temperature). 

The  Rocky  Mountain  States  receive  the  least  volatile  gasoline  of 
any  section  in  the  country.  This  marketing  practice  may  perhaps 
be  explainable  on  the  basis  of  the  comparatively  high  altitude  -of 
these  States.  If  the  samples  had  been  distilled  under  the  baro- 
metric conditions  existing  in  the  districts  where  they  are  marketed 
and  used,  possibly  the  figures  might  have  approached  more  nearly 
those  for  some  of  the  other  districts  that  are  seemingly  more  favored. 
This  explanation  is  offered  simply  as  a  hypothesis  and  without  evi- 
dence that  the  low  barometric  pressure  that  exists  at  higher  altitudes 
actually  facilitates  the  utilization  of  low-volatile  gasoline  in  auto- 
mobile engines. 

The  Atlantic  seaboard  States  receive  a  general  gasoline  that  is 
practically  equivalent  in  volatility  to  that  marketed  in  New  England. 
In  the  Southwestern  States  the  quality  of  gasoline  is  about  the  same 
as  in  the  Middle  West. 

Figure  10,  shows  distillation  curves  representing  averages  of  all 
the  samples  of  gasoline  collected  in  four  general  sections  of  the 
country,  as  follows:  New  England,  Middle  Western  States,  Rocky 
Mountain  States,  and  Pacific  Coast  States.  The  reader  will  note 
that  the  curves  practically  coincide  at  lower  temperatures  but  diverge 
at  about  the  20  per  cent  point.  The  maximum  difference  at  the  90 
per  cent  point  is  about  24°  C. 
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Attention  is  called  to  the  close  agreement  among  average  distilla- 
tion figures  for  all  States  in  each  general  district  of  the  country. 
This  is  particularly  noticeable  for  districts  where  the  same  marketing 
companies  cover  the  whole  district.  The  States  of  Washington  and 
California  are  supplied  by  the  same  companies  and  receive  the  same 
grade  of  gasoline.  The  grade  of  gasoline  sold  throughout  all  the 
New  England  States  is  practically  constant;  the  same  remark  holds 
true  for  the  Middle-Western  States  with  the  exception  of  Ohio. 
Gasoline  sold  in  all  of  the  Rocky  Mountain  States  is  almost  invariably 
of  low  volatility. 

A  few  exceptions  to  the  general  rule  may,  however,  be  mentioned. 
West  Virginia  apparently  receives  gasoline  which  has  a  relatively 
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Fig.  10. — Average  distillation  curves  of  gasolines  collected  in  four  sections  of  the  county.  Curve  /,  Rocky 
Mountain  States;  curve  2,  Middle-Western  States;  curve  3,  New  England  States;  curve  4,  Pacific 
States. 

high  content  of  casing-head  gasoline,  and  incidentally  a  relatively 
high  end  point,  as  compared  with  motor  fuels  marketed  in  the  ad- 
jacent States  of  Virginia  a^nd  Pennsylvania.  Gasolines  sold  in  Montana 
contain  higher  percentages  of  volatile  constituents  than  are  found  in 
samples  marketed  in  adjoining  States.  Ohio  receives  gasoline  more 
nearly  equivalent  to  that  marketed  in  New  England  than  that  mark- 
eted in  Indiana.  The  figures  representing  average  quality  of  gasoline 
for  Wisconsin  and  those  for  Pennsylvania  are  somewhat  abnormal, 
as  the  list  of  samples  includes  a  larger  proportion  of  so-called  "high 
test"  gasoline  than  is  probably  representative  of  actual  marketing 
practice  throughout  the  State.  Hence,  these  two  States  show  average 
volatility  figures  higher  than  would  be  expected  from  their  geographic 
location. 
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VARIATIONS    CHARACTERISTIC    OF   DIFFERENT    TYPES    OF    BLENDED 

FUELS. 

As  has  been  already  stated  the  amount  of  strictly  "straight- 
run"  gasoline  now  marketed  is  comparatively  small.  A  large  pro- 
portion of  the  gasoline  sold  is  blended  either  with  casing-head 
gasoline  or  cracked  products,  and  a  relatively  small  proportion  with 
benzol  or  other  coal-tar  derivatives.  Most  of  the  straight-run  products 
are  marketed  by  the  smaller  companies,  usually  in  districts  adjacent 
to  points  of  production.  Practically  all  the  larger  companies  market 
blended  motor  fuels. 

CASING-HEAD  BLENDS. 

No  clear-cut  differences  distinguish  the  various  types  of  blended 
casing-head  gasoline  obtainable  in   the   market,  but  they  may  be 
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Fig.  11. — Distillation  curves  characteristic  of  different  types  of  blended  casing-head  gasolines  compared 
with  a  "straight"  refinery  gasoline.  /,  Blend  with  kerosene:  2,  blend  with  naphtha;  3,  blend  with 
"heavy"  gasoline:  4,  "straight"  refinery  gasoline.  • 

divided  into  three  general  classes,  according  to  whether  the  casing- 
head  gasoline  is  blended  with  kerosene,  naphtha,  or  a  straight-run 
gasoline  of  relatively  high  end  point.  Distillation  analyses  of  three 
products  representative  of  these  classes  appear  in  Table  7;  the  dis- 
tillation curves  are  shown  in  figure  11,  in  comparison  with  the  curve 
for  an  unblended  straight-run  gasoline  of  fairly  high  end  point. 
Blends  of  casing-head  gasoline  and  kerosene  are  not  marketed  to  any 
large  extent  and  are  not  regarded  as  satisfactory  fuel  for  present 
types  of  automobile  motors.  Possibly  equipment  might  be  devised 
which  would  permit  their  use,  but  products  of  this  type  do  not  seem 
to  be  particularly  desirable  as  regards  ecorTomy;  hence  little  space  is 
here  given  to  their  utilization. 
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A  more  common  type  of  blend  is  casing-head  gasoline  mixed  with 
so-called  "naphtha,"  the  latter  being  a  refinery  product  lacking  the 
low-boiling  constituents  characteristic  of  "straight-run"  gasoline  and 
having  an  end  point  anywhere  between  400  and  500°  F.  Casing- 
head  blends  in  which  the  naphtha  is  of  relatively  low  end  point  are 
desirable  motor  fuels.  The  blends  with  naphtha  of  high  end  point 
are  probably  not  as  satisfactory,  although  the  bureau  has  not  received 
much  specific  evidence  indicating  their  disadvantage. 

The  most  common  and  most  desirable  type  of  casing-head  blend 
is  that  in  which  the  natural-gas  gasoline  is  added  to  straight-run 
gasoline  of  moderately  high  end  point.  Products  of  this  type  are 
known  to  be  satisfactory  motor  fuel  and  there  is  reason  to  believe 
that  they  are  preferable  to  straight-run  gasolines  of  the  same  aver- 
age volatility,  even  though  the  latter  have  lower  end  points.  The 
casing-head  blends  contain  higher  proportions  of  volatile  constituents, 
permit  easier  starting,  and  probably  give  greater  flexibility  in  oper- 
ation. 

The  characteristic  form  of  curves  obtained  by  the  distillation  of 
casing-head  blends  may  be  observed  in  figure  11.  The  general  ten- 
dency is  for  the  curve  to  run  straight  from  the  initial  boiling  point 
to  a  point  above  the  90  per  cent  mark.  Straight  refinery  products 
usually  show  a  marked  change  in  the  direction  of  the  curve  at  about 
the  20  per  cent  point. 

BLENDS  OF  CRACKED  GASOLINE. 

The  bureau  has  been  unable  to  discover  any  features  characteristic 
of  the  volatility  range  of  blends  containing  cracked  gasoline. 

BLENDS  WITH  BENZOL  AND  OTHER  COAL-TAR  DISTILLATES. 

A  number  of  samples  of  the  1919  survey  contained  enough  benzol 
and  other  coal-tar  distillates  to  permit  identification  by  the  test 
methods  employed.  Figures  for  such  samples  appear  in  Table  8. 
Other  samples  undoubtedly  contained  certain  percentages  of  coal- 
tar  derivatives  which  were,  however,  too  small  to  permit  reliable 
identification  by  the  methods  employed. 

Pure  benzol  has  a  gravity  of  about  0.880  (29.1°  B.)  and  a  boiling 
point  of  about  80°  C.  (170°  F.).  The  grade  generally  used  for  fuel 
purposes,  however,  is  what  is  known  as  "90  per  cent"  benzol,  90  per 
cent  of  its  volume  distilling  below  100°  C.  (212°  F.).  The  additional 
constituent  is  chiefly  toluol,  which  boils  at  about  110°  C.  (230°  F.), 
but  other  hydrocarbons  such  as  xylol  may  be  present.  The  gravity 
of  90  per  cent  benzol  is  very  little  higher  than  that  of  pure  benzol, 
being  approximately  30°  B. 
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The  presence  of  benzol  or  other  coal-tar  hydrocarbons  is  usually 
easy  to  detect  by  the  characteristic  odor  or  by  the  gravity  of  the  mix- 
ture. Besides,  the  distillation  range  of  such  mixtures  has  certain 
characteristics  because  thero  are  usually  present  unusual  proportions 
of  one  or  two  individual  components  that  have  constant  boiling  points 
and  therefore  tend  to  produce  flattening  of  the  distillation  curve. 

The  samples  represented  in  Table  8  contained  varying  proportions 
of  benzol,  ranging  in  order  from  sample  407,  a  commercial  grade  of 
benzol  to  sample  550,  which  was  gasoline  blended  with  less  than  20 


280 
260 
240 


S  180 

I  160 
9 

£  14° 

g  120 

8. 

1  10° 


T 

i 

' 

p— ' : — 

/- 

/ 

/ 

a 

* 

// 

'' 

y- 

! 

y 

A 

/ 

> 

Tl 

/ 

r 

1— 

j 

' 

/ 

1 

/\ 

/ 

i 

/ 

' 

A 

Y 

i 

2/ 

/ 

< 

/ 

/ 

/ 

/ 

, 

' 

** 

A 

3 

- 

<-r 

r^ 

* 

^ 

^ 

** 

> 

5^7 

9 

\ 

ft 

1 

530 

500 
46-1 
428 
392 
356 
320 
284 
248 
212 
176 
140 
104 
68 


First 
drop. 


10      20 


30      40      50      60      70 
Percentage  distilled. 


80      90 


Dry 

point. 


Figure  12.— Distillation  curves  of  typical  benzol  blends.    Curve  /,  sample  766,  gravity  39.6°  B.;  curve  2, 
sample  783,  gravity  49°  B.;  curve  S,  sample  732,  gravity  44.3°  B.;  curve  4,  sample  407,  gravity  30.6°  B. 

per  cent  of  benzol.  Most  of  the  samples  given  in  this  table  have  rela- 
tively low  gravities,  the  average  being  lower  than  50°  B.,  although 
their  average  boiling  points  correspond  to  those  of  "high  test"  gaso- 
lines. Distillation  curves  for  typical  blends  are  presented  in  figure 
12.  The  curves  show  characteristic  breaks  which  evidently  occur 
immediately  after  the  benzol  contained  in  the  sample  has  been  dis- 
tilled off.  The  break  is  particularly  noticeable  in  the  curve  repre- 
senting sample  766,  which  was  a  mixture  of  approximately  70  per 
cent  kerosene  and  30  per  cent  benzol. 
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Among  the  samples  represented  in  Table  8  two  others  deserve 
special  mention;  their  distillation  curves  are  presented  in  figure  13. 
Sample  688  represented  a  commercial  product,  the  gravity  of  which 
indicates  that  it  consists  almost  entirely  of  coal-tar  distillates,  prin- 
cipally benzol  and  toluol.  Sample  546  represented  a  product  which 
has  not  been  completely  determined,  but  which  is  known  to  contain 
alcohol  as  well  as  benzol.  Both  of  these  products  are  at  present 
being  marketed  in  a  commercial  way. 
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Figure  13.— Distillation  curves  of  two  gasoline  substitutes  now  on  the  market.  Curve  1,  (sample  688)  a 
blend  containing  benzol,  toluol,  and  petroleum  naphtha;  curve  2,  (sample  546)  a  blend  containing  alcohol, 
benzol,  and  kerosene. 

VOLATILITY   OF   PETROLEUM   PRODUCTS   HEAVIER  THAN   GASOLINE   BUT 
SOMETIMES    USED   AS    MOTOR    FUEL. 

In  addition  to  the  petroleum  products  marketed  as  gasoline  others 
of  different  properties  are  employed  to  a  certain  extent  as  motor  fuel. 
The  two  principal  classes  of  such  products  are  kerosene  and  naphthas, 
the  latter  including  the  type  of  product  sold  on  the  Western  Coast  as 
engine  distillate.  Distillation  curves  for  a  sample  of  kerosene,  a 
sample  of  naphtha  produced  from  Pennsylvania  crude  oil,  and  one 
of  California  engine  distillate  appear  in  figure  14.  These  curves  show 
very  clearly  the  characteristic  properties  of  fuels  of  this  type.  The 
general  range  of  boiling  points  of  the  two  naphthas  is  slightly  higher 
than  that  of  average  grades  of  gasoline  but  is  of  the  same  general 
order.  There  is,  however,  a  marked  deficiency  of  constituents  of 
low-boiling  point.  Kerosene  is  a  product  entirely  distinct  from  gas- 
oline or  naphtha,  having  a  high  range  of  boiling  points  which  over- 
laps the  gasoline  and  naphtha  range  only  to  a  limited  degree. 
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69 


There  is.a  more  or  less  general  impression  that  retail  stations  adul- 
terate gasoline  with  kerosene  before  selling  it  to  the  consumer.  The 
distillation  tests  of  samples  collected  in  the  1919  survey  show  con- 
clusively that  this  impression  is  false.  Samples  were  obtained  from 
ever}  i  y*pe  of  retail  station  from  a  grocery  store  to  an  elaborate  filling 
station,  and  in  only  a  negligible  number  was  there  any  evidence  that 
kerosene  had  been  mixed  with  the  gasoline.  Most  of  the  samples  that 
contained  kerosene  were  blends  with  casing-head  gasoline,  not  ordi- 
nary gasoline.  Blends  of  casing-head  gasoline  and  kerosene  are  aol 
regarded  as  highly  desirable  motor  fuel,  but  they  are  not  prepared 
with  any  intention  of  defrauding  the  consumer. 
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Fioube  14.— Distillation  corves  ol  three  petroleum  products  other  than  gasoline,  which  are  sometimes 
marketed  as  motor  fuel:  /,  Kerosene  from  Pennsylvania  crude  oil;  2,  engine  distillate  from  California 
crude  oil;  3,  naphtha  from  Pennsylvania  crude  oil. 

In  order  to  support  the  conclusion  that  kerosene  was  not  present 
in  the  samples  collected,  the  bureau  made  some  tests  of  the  distilla- 
tion range  of  mixtures  prepared  in  its  own  laboratory.  To  a  sample 
of  motor  gasoline  having  a  90  per  cent  point  of  180°  C.  (356°  F.)  and 
a  dry  point  of  217°  C.  (423°  F.)  was  added  10  per  cent  of  ordinary 
kerosene.  The  90  per  cent  point  was  increased  to  201°  C.  (394°  F.) 
and  the  dry  point  to  252°  C.  (486°  F.).  The  addition  of  larger  per- 
centages of  kerosene  raised  the  dry  point  of  the  mixture  to  the  figure 
obtained  on  distillation  of  the  kerosene,  which  was  275°  C.  (527°  F.). 

The  chief  use  of  kerosene  as  motor  fuel  is  for  types  of  engines  run- 
ning at  practically  constant  speed  and  relatively  high  load.  Farm 
tractors  are  at  present  a  prominent  example.  Kerosene  is  not  re- 
garded as  satisfactory  fuel  in  ordinary  types  of  internal  combustion 
1728°— 20— Bull.  191 6 
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engines  when  flexibility  of  operation  and  ready  starting  are  desired. 
Certain  devices  have  been  developed  that  are  claimed  to  permit 
ordinary  engines  to  utilize  kerosene,  but  these  have  not  as  yet  come 
into  general  use. 

The  products  classed  as  naphthas  and  including  so-called  engine 
distillates,  are  used  more  or  less  extensively  as  fuel  for  motor  trucks 
and  other  mobile  equipment  where  only  moderate  flexibility  is  needed. 
Naphthas  and  engine  distillates  are  claimed  to  be  notably  superior  to 
kerosene  because  of  causing  less  carbonization  in  engine  cylinders. 
They  permit  easier  starting  and  more  flexibility,  although  they  are 
distinctly  inferior  to  gasoline  in  these  particulars. 

DISCUSSION   OF   RESULTS   OF    1919    SURVEY   AS  TO   VARIATIONS 
IN  REFINING  AND  MARKETING  PRACTICES. 

CLASSIFICATION    OF    TYPES    OF    COMPANIES. 

In  Table  9  results  of  tests  of  the  1919  survey  are  arranged  to  show 
features  characteristic  of  the  refining  practice  of  various  companies. 
The  company  numbers  are  the  same  as  those  appearing  in  Table  16. 
The  companies  are  divided  into  three  general  classes:  Large  refiners 
and  marketers,  small  refiners,  and  jobbers. 

Under  the  heading  "large  refiners  and  marketers"  are  grouped  23 
companies  that  manufacture  and  market  more  than  75  per  cent  of 
the  gasoline  produced  in  the  country.  Two  companies  included  in 
this  list  do  not  operate  refineries  and  are  strictly  marketing  compa- 
nies. All  the  others  operate  large  refineries  and  manufacture  gaso- 
line as  well  as  market  it. 

The  class  of  small  refiners  includes,  in  addition  to  companies  that 
do  a  small  business,  several  that  manufacture  considerable  quanti- 
ties of  gasoline,  but  do  not  sell  directly  to  the  retail  trade.  Compa- 
nies of  this  type  turn  their  products  over  either  to  the  large  marketing 
concerns  or  to  jobbers,  with  the  result  that  their  gasoline  is  not  sold 
under  the  name  of  the  manufacturing  or  refining  company.  Com- 
panies of  this  type  are  relatively  few,  as  most  of  the  large  refiners 
market  their  own  products,  generally  under  trade  names. 

The  list  of  small  refiners  probably  is  not  complete;  there  are  so 
many  that  it  would  be  difficult  to  get  samples  from  all.  The  writers 
believe,  however,  that  the  companies  omitted  do  not  manufacture, 
as  much  as  5  per  cent  of  the  total  gasoline  produced  in  the  country. 

In  the  class  of  jobbers  are  included  companies  that  purchase  gaso- 
line from  refiners  and  sell  to  retail  stations;  some  of  them  operate 
retail  stations  under  their  own  names.  A  few  of  these  companies 
have  casing-head  gasoline  plants ;  a  large  number  have  blending  sta- 
tions where  casing-head  gasoline  is  mixed  with  "heavy"  gasoline  or 
naphtha,  but  none  of  them  are  known  to  operate  refineries.  Prod- 
uets  sold  by  these  jobbing  companies  include  gasolines  made  by 
practically  every  refinery  in  the  country,  some  of  the  samples  col- 
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lected  representing  mixtures  of  products  from  two  or  more  refhieries. 
Of  course  gasoline  marketed  under  the  name  of  a  refining  company 
is  not  necessarily  produced  by  that  company,  because  frequently 
refineries  having  ;>  large  marketing  business  purchase  gasoline  from 
other  companies  that  may  have  more  producing  capacity  than  mar- 
keting facilities.  However,  the  discrepancies  introduced  in  this  way 
are  not  believed  sufficient  to  invalidate  the  information  regarding 
refining  practice  of  each  company. 
Whenever  possible,  samples  are  listed  under  the  name  of  the  refin- 
ing company  rather  than  that  of  the  marketing  company.  In  many 
instances  the  information  obtained  at  the  time  of  collecting  the  sam- 
ple did  not  show  which  refinery  it  came  from,  and  such  samples  are 
listed  under  the  name  of  the  jobbing  or  marketing  companies. 

COLOR    CHARACTERISTIC  OF  PRODUCTS   OF  THE   DIFFERENT  COMPANIES. 

Comparatively  few  of  the  samples  examined  were  reported  as 
water  white,  but  most  of  them  were  only  slightly  yellow  in  color. 
The  tests  for  color  were  only  roughly  quantitative,  and  no  particu- 
lar emphasis  has  been  laid  on  this  property,  particularly  as  numerous 
discrepancies  have  undoubtedly  been  introduced  by  contamination 
of  samples  between  the  refinery  and  the  point  where  they  are  served 
to  the  consumer.  For  the  present  series  of  samples  nothing  need  be 
noted,  except  that  companies  7  and  9  had  a  higher  percentage  of 
samples  reported  as  water  white  than  any  of  the  other  companies. 

ODOR    CHARACTERISTIC    OF    PRODUCTS    OF    DIFFERENT    COMPANIES. 

Odor  is  a  property  that  had  not  been  considered  as  indicative  of 
the  quality  of  gasoline,  except  in  a  few  instances  when  the  odor  was 
exceptionahy  bad.  Its  principal  use  is  as  a  means  of  distinguishing 
the  method  of  manufacture  of  gasoline  and,  for  some  gasoline,  the 
type  of  crude  from  which  it  is  obtained.  Gasoline  containing  cracked 
products  usually  has  a  characteristic  odor.  The  same  remark  is  true 
for  blended  casing-head  gasoline,  particularly  when  the  casing-head 
constituents  contain  high  proportions  of  sulphur  compounds,  and  for 
gasoline  made  from  California  crude.  Usually  gasoline  made  from 
crude  oil  of  high  sulphur  content  can  be  distinguished  by  its  odor. 

The  number  of  samples  having  a  sweet,  pleasant  odor  was  com- 
paratively small,  this  property  being  limited  to  the  few  "high-test," 
straight-run  products  on  the  list.  Samples  in  which  the  odor  was 
reported  as  "very  bad"  usually  contained  highly  cracked  constitu- 
ents or  sulphur  compounds.  In  the  majority  of  samples  the  odor 
was  reported  as  either  "poor"  or  '  'fair,"  which  indicates  that  although 
not  sweet  it  was  not  particularly  objectionable.  However,  the  per- 
sonal equation  plays  an  important  part  in  this  test,  and  sample 
reported  as  of  "poor"  odor  by  one  person  might  be  reported  as 
"fair"  by  another. 
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Products  made  by  several  of  the  small  refiners  are.  all  reported  as 
of  "good"  odor.  These  gasolines  were  for  the  most  part  straight- 
run  products,  some  of  them  of  relatively  high  volatility.  For  the 
different  larger  companies  there  appears  to  be  no  decided  variation 
among  the  percentages  of  samples  reported  under  the  several  de- 
scriptive heads  of  'good,"  "fair,"  '"poor,"'  and  "bad"  odor,  with 
the  exception  of  companies  marketing  cracked  products.  These 
companies  are  characterized  by  an  unusually  high  percentage  of 
samples  of  which  the  odor  is  reported  as  "poor"  or  "bad."  Very 
few  samples  of  the  entire  list  had  odors  which  would  render  them 
objectionable  in  use. 

ACIDITY     CHARACTERISTIC     OF    PRODUCTS     OF     DIFFERENT     COMPANIES. 

As  has  been  stated  on  page  40,  three  methods  were  used  for  testing 
the  acidity  of  the  samples.  After  the  distillation  was  completed  the 
residue  remaining  in  the  flask  was  shaken  with  distilled  water  and 
this  water  extract  divided  into  three  portions.  The  first  portion  was 
tested  for  acidity  by  using  methyl  orange  as  an  indicator;  the  second 
portion  was  tested  with  litmus  paper,  and  the  third  portion  was  tested 
by  adding  phenolphthalein  solution  necessary  to  give  a  pink  color. 
A  study  of  the  results  of  these  tests  shows  that  there  is  no  fixed  rela- 
tion between  the  three  methods — for  instance,  samples  giving  an  acid 
reaction  with  metlryl  orange  indicator  were  found  neutral  according 
to  the  other  indicators,  and  vice  versa.  In  most  tests,  however, 
samples  requiring  several  drops  of  alkali  solution  for  neutralization 
in  the  phenolphthalein  test  were  acid  to  both  methyl  orange  and  lit- 
mus. In  general,  the  phenolphthalein  test  appeared  to  be  the  most 
delicate,  the  methyl  orange  next,  and  the  litmus  test  very  unsatis- 
factory. 

The  phenolphthalein  test  detects  minute  quantities  of  acid  and  is  so 
sensitive  that  if  gasoline  were  required  to  be  strictly  neutral  to  this 
indicator  more  than  50  per  cent  of  the  samples  analyzed  would  fail 
to  pass  the  test.  Absolute  neutrality  is  indicated  by  development  of 
a  pink  color  on  addition  of  one  drop  of  N/100  alkali  solution.  The 
phenolphthalein  test  should,  therefore,  be  made  slightly  more  lenient 
and  samples  permitted  to  pass  when  pink  color  was  developed  on  the 
addition  of  two  drops  of  N/100  sodium  hydroxide  solution.  The 
number  of  samples  that  passed  on  the  basis  of  addition  of  two  drops 
of  alkali  solution  was  practically  the  same  as  the  number  passing  the 
methyl  orange  test. 

The  latter  test  proved  the  most  satisfactory  of  the  three  and  is 
preferred.  The  litmus  test  was  so  indefinite  that  in  the  majority  of 
determinations  the  observers  were  not  certain  of  their  results  and 
reported  them  as  positive-or-negative  (±).    Possibly  this  test  could 
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be  improved  either  by  using  the  litmus  solution  or  by  specifying  some 
particular  grade  of  sensitive  litmus  paper.  This  is,  however,  not 
recommended  in  view  of  the  availability  of  the  satisfactory  methyl 
orange  test. 

The  acidity  teste  indicate  presence  of  either  free  acid  or  combined 
acid  in  the  gasoline  samples;  the  combined  acid,  if  present,  being 
freed  in  the  coarse  of  distillation.  The  presence  of  free  acid  would 
adicative  of  careless  refining  and  could  be  detected  by  shaking  the 
original  gasoline  sample  with  water  rather  than  by  extracting  the 
residue  in  the  distillation  flask.  The  bureau  has  never  detected  the 
presence  of  free  acid  in  samples,  although  possibly  it  may  have  been 
present  in  some.  By  making  the  test  upon  the  distillation  residue  the 
presence  of  combined  acid  as  well  as  free  acid  may  be  detected,  which 
is  desirable  in  view  of  the  fact  that  conditions  in  an  internal-com- 
bustion engine  would  favor  the  liberation  of  so-called  combined  acid. 

The  percentages  of  samples  from  various  companies  that  passed 
each  of  the  three  acidity  tests  are  shown  in  Table  9  (p.  72).  The 
reader  will  observe  that  with  the  exception  of  companies  6,  9,  11,  and 
15  there  is  practically  no  characteristic  variation.  In  this  connec- 
tion attention  is  called  to  the  fact  that  the  percentage  of  samples 
passing  acidity  tests  varied  considerably  in  various  States.  For  some 
States  100  per  cent  of  the  samples  passed  these  tests,  whereas  for 
others,  such  as  Arkansas,  Indiana,  Kansas,  and  Michigan,  the  per- 
centage was  relatively  low.  No  satisfactory  explanation  as  to  the 
causes  of  this  variation  was  found. 

The  results  of  the  acidity  tests  do  not  parallel  results  of  other  tests 
designed  to  indicate  care  in  refining,  such  as  the  "doctor"  test  or 
the  corrosion  or  gumming  test.  Some  companies  market  products 
which  are  indicated  as  inferior  by  other  tests  as  well  as  that  for 
acidity,  but  the  relation  holds  only  for  a  limited  number  of  the 
products  examined. 

"DOCTOR"    TESTS    CHARACTERISTIC   OF   PRODUCTS   OF  DIFFERENT    COM- 
PANIES. 

The  percentage  of  samples  from  different  companies  that  passed 
the  ''doctor"  test  is  shown  in  column  4,  Table  9.  The  products  of 
the  various  companies  show  marked  differences  in  this  particular. 
For  instance,  only  12  per  cent  of  the  samples  refined  by  company  6 
passed  the  test,  whereas  all  samples  produced  by  companies  13,  16, 
and  21  were  passed.  Percentages  for  other  companies  ranged  from 
20  to  97  per  cent  and  were  in  most  instances  above  60  per  cent. 
There  was  no  definite  relation  between  the  number  of  samples  passing 
the  "doctor"  test  and  those  passing  the  various  other  tests.  For 
instance,  of  the  samples  collected  in  Arkansas  100  per  cent  passed 
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the  "doctor"  test,  but  only  8  per  cent  passed  the  methyl  orange  test 
for  acidity. 

The  number  of  samples  passing  the  "  doctor"  test  varies  as  widely 
for  different  parts  of  the  country  as  it  does  for  different  marketing 
companies.  All  the  samples  from  Arizona,  Arkansas,  Mississippi, 
New  Mexico,  South  Carolina,  and  Vermont  were  passed;  the  per- 
centages passing  in  some  of  the  other  States  were  as  follows:  New 
Jersey,  30  per  cent;  Utah,  37  per  cent;  South  Dakota,  39  per  cent; 
and  North  Dakota,  42  per  cent.  As  regards  general  sections  of  the 
country,  practically  all  gasoline  sold  on  the  Pacific  coast  passed  the 
test,  whereas  in  the  Middle  West  and  Rocky  Mountain  sections  the 
number  passing  the  test  is  relatively  lower. 

The  value  of  the  "  doctor ' '  test  in  indicating  the  utility  of  gasoline  in 
actual  service  is  questionable.  Refiners  employ  this  test  to  ascertain 
whether  their  products  are  likely  to  decompose  in  handling  and  stor- 
age, with  the  development  of  yellow  color  and  disagreeable  odor. 
It  has  not  been  conclusively  demonstrated,  however,  that  this  decom- 
position actually  impairs  the  serviceability  of  the  gasoline. 

UN  SATURATION     CHARACTERISTIC      OF     PRODUCTS     OF     THE     DIFFERENT 

REFINING    COMPANIES. 

Column  6  of  Table  9  shows  the  average  percentage  of  unsaturation 
of  products  marketed  by  the  different  companies.  Percentage  of 
unsaturation  is  an  index  of  the  proportion  of  cracked  constituents 
contained  in  the  gasoline  and  is  not  regarded  as  an  index  of  actual 
quality.  ''Straight-run"  gasoline  and  blends  of  casing-head  gasoline 
with  straight-run  gasoline  or  naphtha  usually  contain  not  more  than 
1  or  2  per  cent  of  material  soluble  in  sulphuric  acid,  although  a  few 
products  contain  as  high  as  4  per  cent.  Unblended  cracked  gasoline 
usually  contains  between  20  and  30  per  cent  of  material  soluble  in 
sulphuric  acid,  and  rarely  as  much  as  40  per  cent.  Among  the  samples 
of  the  present  survey,  only  one  was  an  unblended  cracked  gasoline, 
this  sample  (No.  877)  being  22  per  cent  unsaturated.  A  considerable 
number  of  samples  had  unsaturation  figures  of  10  to  12  per  cent, 
which  indicated  that  the}'  contained  40  to  50  per  cent  of  gasoline 
made  by  cracking  processes. 

Practically  all  of  the  companies  whose  products  are  characterized 
by  a  high  unsaturation  figure  operate  cracking  processes  or  purchase 
from  companies  operating  such  processes.  Samples  from  companies 
that  manufacture  and  sell  straight-run  products  have  low  average 
figures  for  unsaturation,  usually  below  3  per  cent.  Average  unsatura- 
tion figures  for  some  of  the  companies  are  higher  than  might  be  ex- 
pected from  general  information  regarding  their  use  of  cracking 
processes,  but  this  is  generally  due  to  their  purchasing  gasoline  from 
other  companies  that  do  operate  cracking  processes. 
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The  figures  on  unsaturation  percentages  are  of  interest  chiefly  in 
showing  the  importance  of  cracking  as  a  source  of  motor  fuel.  Cracked 
gasoline  is  not  regarded  by  the  bureau  as  inferior  to  other  types. 
particularly  when  blended  according  to  the  usual  practice.  Cracked 
gasolines  may  possibly  be  inferior  to  the  more  highly  saturated  types 
as  regards  certain  characteristics  of  behavior  in  engines,  but  the 
differences  are  relatively  slight,  and  hi  any  event  are  likely  to  be  com- 
pensated by  certain  advantages  that  have  been  observed  in  the 
course  of  engine  tests  made  by  the  bureau,  the  results  of  which  are 
to  be  published  at  some  future  date. 

OOKEOSTON     ANT)     (ilM-1  ORMATION     CHARACTERISTIC    OK    PRODUCTS    OF 

THE    DIFFERENT    COMPAXIF--. 

The  so-called  copper-dish  test  for  corrosion  and  gum  formation  was 
devised  for  testing  gasoline  used  in  airplanes,  and  has  not  been  found 
satisfactory  by  the  bureau  as  a  test  for  the  ordinary  grades  of  gasoline. 
Observations  recording  corrosion  indicate  roughly  the  proportion  of 
sulphur  or  sulphur  compounds  present  in  the  gasoline,  but  the  quan- 
tity of  gum  is  dependent  as  much  upon  details  of  the  test  as  upon  the 
chemical  composition  of  the  gasoline.  (Some  recent  experiments  of 
the  bureau  have  indicated  that  the  quantity  of  gum  formed  may  per- 
haps be  increased  a  hundred-fold  by  lengthening  the  period  of  evapo- 
ration.) Results  of  the  copper-dish  test  are  recorded  hi  this  bulletin 
simply  to  show  the  magnitude  of  variation  and  not  because  the  test 
is  regarded  as  desirable  for  the  study  of  the  properties  of  gasoline. 
Tests  were  made  because  some  doubt  existed  regarding  this  possi- 
bility before  the  series  of  experiments  was  performed. 

A  relatively  small  number  of  the  samples  tested  showed  neither 
gum  nor  corrosion,  the  copper  dish  being  as  bright  at  the  end  of  the 
test  as  at  the  beginning.  For  another  small  number  of  samples  the 
dish  became  iridescent,  but  did  not  show  sufficient  residue  to  be 
detected  by  the  ordinary  analytical  balance.  The  majority  of  the 
samples,  however,  gave  a  decided  test  for  corrosion  and  a  deposit  of 
gum  that  could  be  weighed.  In  some  the  deposit  was  a  gray  or  black 
coating  which  was  identified  as  a  copper  salt,  undoubtedly  copper 
sulphide  formed  by  action  of  sulphur,  either  free  or  combined,  con- 
tained in  the  gasoline.  Some  of  these  sulphide  deposits  were  flaky 
and  pealed  off  after  the  dish  had  stood  for  some  time.  Others  ad- 
hered firmly  to  the  surface  of  the  copper  and  could  be  removed  only 
by  use  of  abrasives.  In  a  few  instances  there  was,  in  addition  to  the 
metallic  deposit,  gum  or  varnishlike  material. 

The  gums  formed  varied  in  different  samples  from  transparent 
varnishlike  materials  to  dark-colored  pitches.  All  of  these  gums 
became  hard  on  standing  and  some  of  them  were  decidedly  brittle. 
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They  were  relatively  soluble  in  alcohol  or  benzol  and  practically 
insoluble  in  gasoline.  Oxidation  was  believed  to  play  a  considerable 
part  in  their  formation,  and  this  fact  has  been  confirmed  by  some 
recent  experiments,  results  of  which  are  not  yet  ready  for  publication. 

Some  of  the  samples  showed  oily  residues  in  the  dish  after  heating 
for  several  hours.  These  oils  seemed  for  the  most  part  to  be  heavy 
fractions  contained  in  the  gasoline,  but  occasionally  were  similar  to 
lubricating  oils.  The  presence  of  such  heavy  oils  was  no  doubt  due 
in  many  cases  to  contamination  of  the  sample  with  lubricating  oil 
at  the  time  it  was  collected,  as  the  funnels  used  in  filling  sample  cans 
were  frequently  the  ones  used  in  filling  stations  for  lubricating  oil  and 
may  not  always  have  been  thoroughly  washed. 

The  weights  of  residues  in  the  copper  dishes  varied  from  a  few 
milligrams  to  more  than  three  grams,  the  latter  extreme  being  an 
oily  residue  which  could  not  be  evaporated  on  the  steam  bath.  Prac- 
tically all  of  the  slight  deposits  weighed  less  than  50  mg.  and  those 
above  100  mg.  were  practically  always  of  an  oily  nature. 

On  evaporating  samples  containing  high  percentages  of  casing- 
head  gasoline  the  dish  usually  showed  bad  corrosion,  undoubtedly 
due  to  the  presence  of  sulphides  in  the  casing-head  gasoline.  Gaso- 
line containing  cracked  constituents  almost  invariably  gave  a  de- 
posit of  gum,  the  quantity  of  which,  however,  bore  no  relation  to 
the  percentage  of  unsaturation.  Some  samples  which  were  free 
from  cracked  products  gave  gummy  deposits,  wherefore  it  appears 
that  gum  formation  is  neither  a  qualitative  nor  quantitative  indi- 
cation of  the  presence  of  unsaturated  hydrocarbons.  The  copper- 
dish  test  also  failed  to  show  any  relation  with  other  tests  such  as 
the  "doctor"  test;  as  a  matter  of  fact  some  of  the  samples  showing 
up  worst  as  regards  corrosion  were  '"sweet"  to  the  "doctor"  test. 
This  probably  was  due  to  the  fact  that  in  an  effort  to  refine  gasoline 
so  that  it  would  pass  the  "doctor"  test  without  question  an  excess 
of  sulphur  was  dissolved  in  it. 

The  results  of  the  corrosion  and  gumming  tests  as  applied  to  prod- 
ucts marketed  by  different  companies  appear  in  column*  7  and  8 
of  Table  9. 

Column  7  gives  the  average  weight  of  residue  of  the  products 
marketed  by  each  company.  Company  20  has  the  lowest  average, 
9  mg.,  and  companj'  11  is  highest,  with  a  weight  of  113  mg.  How- 
ever, this  method  of  showing  results  is  not  satisfactory,  as  the 
average  may  oftentimes  be  substantially  raised  by  including  in  a 
company's  list  one  or  two  samples  having  an  abnormally  high  residue, 
generally  of  an  oily  nature.  For  instance,  company  1 1  had  a  single 
sample  with  a  residue  of  1.520  grams;  the  average  given  for  this 
company,  as  stated  above,  was  113  mg.,  but  by  excluding  this  single 
sample  the  figure  is  reduced  to  26  mg. 
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A  more  satisfactory  scheme  of  grading  samples  with  regard  to 
gum  formation  is  that  on  which  are  based  the  figures  tabulated  in 
column  8  of  Table  9.  This  column  gives  the  percentages  of  samples 
marketed  by  each  company  having  a  residue  less  than  30  mg.  the 
la  Iter  figure  being  chosen  not  as  a  suggested  specification  limit  but 
because  it  appeared  to  be  a  sort  of  dividing  line  between  high  and 
low  weights  of  residue.  According  to  this  scheme  of  classification 
companies  20  and  22  have  100  per  cent  of  samples  meeting  the  re- 
quirements, whereas  companies  23,  6,  10,  and  7  have  respective!  v 
0,  23,  50,  and  52  per  cent  of  samples  that  showed  residues  less  than 
30  mg.  The  differences  shown  by  the  gumming  and  corrosion  tcsrs 
are  less  marked  for  the  various  States  than  for  the  various  refining 
companies.  The  States  of  New  Mexico,  South  Dakota,  Ohio,  and 
South  Carolina  are  characterized  by  high  percentages  of  samples 
with  residues  below  the  limit  of  30  mg.;  Minnesota,  West  Virginia, 
and  North  Carolina  are  at  the  other  extreme,  with  less  than  35  per 
cent  passing  that  requirement. 

GRAVITY  CHARACTERISTIC  OF  PRODUCTS  OF  DIFFERENT  COMPANIES. 

Gravity  measurements  fail  to  show  anything  characteristic  of 
the  products  of  different  companies  except  as  regards  the  source  of 
their  crude  petroleum,  this  information  being  discussed  in  connec- 
tion with  the  volatility  figures. 

VOLATILITY    CHARACTERISTIC     OF    PRODUCTS    OF    DIFFERENT    COM- 
PANIES. 

Table  16  (pp.  190  to  243),  showing  the  analytical  results  grouped 
under  company  headings,  does  not  include  full  sets  of  figures  for 
distillation  range.  The  temperatures  for  the  initial  boiling  point  20 
per  cent  mark,  50  per  cent  mark,  90  per  cent  mark,  and  dry  point 
are  considered  sufficient  for  present  purposes  of  discussion.  If  figures 
for  the  full  distillation  curves  are  required  they  can  be  found  in  Table 
15  (pp.  114  to  189)  under  sample  and  company  numbers  correspond- 
ing to  those  of  Table  16. 

The  distillation  tests  indicate  that  in  general  the  various  companies 
market  g.isoline  of  the  same  volatility  range  regardless  of  the  section 
of  the  country  that  is  supplied.  It  has  already  been  shown  (see 
fig.  10,  p.  61)  that  the  different  sections  of  the  country  have  char- 
acteristic differences  in  the  average  volatility  of  gasoline  received. 
In  spite  of  this  it  will  be  observed  that  companies  marketing  in  dif- 
ferent sections,  generally,  though  not  invariably,  maintain  a  uniform 
grade  of  volatility.  For  instance,  gasolines  marketed  in  the  Middle 
West  are  less  volatile  than  those  marketed  in  New  England,  but 
certain  companies  supplying  both  sections  of  the  country  sell   the 
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same  grade  of  gasoline  in  each,  and  as  a  result  market  in  the  Middle 
West  gasoline  that  is  more  volatile  than  that  of  their  competitors. 
This  relation  does  not  hold  invariably,  as  in  some  sections  of  the 
country  certain  refiners  market  a  grade  similar  to  that  supplied  by 
their  competitors  rather  than  the  grade  marketed  by  themselves  in 
other  districts. 

Table  9  (p.  72)  shows  figures  representing  the  average  of  the  dis- 
tillation results  of  samples  for  each  of  23  large  refining  and  marketing 
companies,  58  small  refineries,  and  127  jobbers.  The  differences  in 
the  average  distillation  figures  characteristic  of  the  individual  com- 
panies are  as  great  as  those  characteristic  of  various  sections  of  the 
country.     Companies  13,  14„16,  and  10  market  products  that  are  of 
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Figtjee  15. — Average  distillation  curves  of  samples  from  four  large  refinery  companies.    1,  company  1;  t, 
company  3:  3,  company  6:  i,  company  13. 

relatively  high  volatility,  whereas  companies  3,  6,  10,  and  23  market 
products  that  are  relatively  low.  Some  of  the  small  refiners  and 
jobbers  market  products  that  are  less  volatile  than  those  sold  by  any 
of  the  large  companies.  In  general,  however,  jobbers'  samples  show 
the  same  tendency  in  volatility  as  the  products  of  the  large  refiners. 
The  small  refiners,  as  a  rule,  manufacture  gasoline  of  relatively  high 
volatility. 

It  may  also  be  observed  that  the  differences  characteristic  of 
various  companies  are  more  largely  in  the  high-boiling  fractions 
than  in  the  low-boiling.  Figure  15  shows  the  average  distillation 
curves  represented  by  samples  from  four  companies.  The  curves 
practically  coincide  from  the  initial  boiling  point  to  the  20  per  cent 
mark,  but  above  this  point  begin  to  diverge,  the  maximum  differ- 
enee  at  00  per  cent  being  50°  C.  (90°  F.). 
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GRADE    OF    GASOLINE   MARKETED    IN    1919    AS   COMPARED    WITH 
REQUIREMENTS  OF  OCTOBER,  1918,  SPECIFICATION. 

In  order  to  ascertain  the  desirability  of  modifications  in  the  Gov- 
ernment gasoline  specification  of  October.  191S.  results  of  the  1910 
survey  were  arranged  and  studied  to  show  how  nearly  present  mar- 
keting practice  conforms  with  the  Government  requirements.  A 
report  on  this  study  was  submitted  by  the  Bureau  of  Mines  to  the 
Committee  on  Standardization  of  Petroleum  Specifications.  Such 
parts  of  this  report  as  are  of  interest  are  included  in  the  present 
bulletin. 


PROPORTIOH    OF    SAMPLES    MEETING    THE    SPECIFICATION. 

The  distillation  figures  for  each  sample  were  compared  with  those 
of  the  specification  to  ascertain  what  percentage  would  pass  each  ol 
the  individual  requirements.  Inasmuch  as  some  samples  satisfy 
requirements  at  one  point  but  fail  to  pass  at  others,  the  number 
passing  all  requirements  was  less  than  that  satisfying  the  most 
rigid  limit.  Results  of  this  study  of  figures  are  shown  in  the  follow- 
ing tabulation. 

Percentages  of  samples  passing  the  distillation  specifications. 


Specification  mark. 

First 

drop. 

20  per 
cent. 

45  rwr 
cent. 

90  per 
cent. 

Dry 

point. 

Maximum  distillation  temperature  required.. 
Percentage  of  samples  satisfying  requirement . 

re. 

•-\°F. 
quire- 

60 

140 

81.7 

105 

221 
89.0 

135 

275 
89.7 

180 

356 

37.2 

128 

50.  1 

Percentage  of  samples  satisfying  all  re 

26.9 

From  this  table  the  90  per  cent  limit  was  obviously  the  most 
rigid  and  the  20  per  cent  and  45  per  cent  marks  were  least  stringent 
However,  the  specification  evidently  does  not  conform  to  marketing 
practice  for  the  spring  of  1919,  and  organizations  buying  gasoline 
on  the  October,  1918,  specification  would  be  likely  to  encoui 
more  or  less  difficulty  in  obtaining  supplies  in  the  open  market. 
This  difficulty  would  be  relatively  great  in  some  sections  and  rela- 
tively slight  in  others.  Practically  all  gasoline  sold  on  the  Pacific 
coast  could  pass  the  specification  at  all  points,  as  would  a  fairly 
high  proportion  of  the  motor  fuel  sold  in  New  England  and  along  the 
Atlantic  seaboard.  On  the  other  hand,  practically  none  of  the  gaso- 
line sold  in  the  Middle  West  and  in  the  Rocky  Mountain  States 
would  meet  the  requirements. 

Of  the  various  companies  some  had  a  high  percentage  of  samples 
satisfying  Governmem  specifications,  others  a  low  percentage.     The 
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high  figure  was  81.74  per  cent  of  samples  passing  the  requirements, 
and  the  low  figures,  2  per  cent  and  12  per  cent.  The  proportion  of 
samples  satisfying  the  requirements  which  were  obtained  from  each 
of  the  three  groups  of  companies — large  refiners,  small  refiners,  and 
jobbers — showed  no  characteristic  difference,  the  percentages  being, 
respectively,  31,  27,  and  23.  However,  there  were  characteristic 
differences  in  the  points  at  which  samples  obtained  from  different 
types  of  companies  failed  to  meet  requirements.  For  instance,  a 
relatively  high  percentage  of  the  samples  produced  by  small  refiners 
failed  to  satisfy  the  initial  boiling  point  limit.  This  is  obviously  due 
to  the  fact  that  casing-head  gasoline  is  used  to  a  lesser  degree  by 
small  refiners  than  by  the  larger  ones. 

PROBABLE    EFFECT    ON    MOTOR-FUEL    PRODUCTION    IF    THE    SPECIFICA- 
TION   HAD    BEEN    UNIVERSALLY    ADOPTED. 

The  October,  1918,  specification  was  drafted  for  use  for  Government 
purchases  of  gasoline,  but  the  consumers  in  general  tended  to  regard  it 
as  a  desirable  standard  of  quality.  Therefore  an  effort  was  made  to 
ascertain  the  probable  effect  on  the  country's  total  production  which 
might  result  if  this  specification  were  to  be  universally  enforced. 
Study  of  distillation  figures  and  of  the  statistical  evidence  at  haii(T 
indicate  that  universal  enforcement  would  result  in  a  decreased  pro- 
duction equivalent  to  about  5  per  cent  of  the  motor  fuel  refined  in 
the  calendar  year  1918  (approximately  4,000,000  barrels). 

TENTATIVE  RECOMMENDATIONS  OF  THE  BUREAU  OF  MINES  REGARDING 
REVISION    OF    THE    SPECIFICATION. 

In  view  of  the  possible  decrease  in  production  just  discussed  arid 
the  difficulty  incident  to  obtaining  in  the  general  market  gasoline 
that  satisfied  the  requirements,  the  bureau  recommended  a  revised 
specification.  (The  scheme  of  adopting  two  specifications  for 
slightly  different  grades  of  gasoline  was  considered  as  undesirable.) 
The  bureau's  recommendation  was  that  changes  be  made  for  the  90 
per  cent  points  and  dry  points,  the  former  to  be  raised  10°  C.  (18°  F.), 
the  latter  5°  C.  (9°  F.).  Instead  of  using  a  45  per  cent  mark,  a  50 
per  cent  mark  was  recommended,  this,  however,  being  equivalent  to 
the  45  per  cent  mark  in  the  old  specification.  (The  average  difference 
between  the  45  per  cent  and  50  per  cent  marks  for  all  the  samples 
examined  was  approximate^  5°  C.  or  9°  F.;  therefore  in  the  new 
specifications  a  50  per  cent  mark  of  140°  C,  or  284°  F.,  was  substi- 
tuted in  place  of  a  45  per  cent  mark  of  135°  C,  or  275°  F.) 
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The  distillation  requirements  of  the  revised  specification,  hereafter 
referred  to  as  the  October.  1919,  Government  specification,  arc  as  fol- 
lows : 

Distillation  r.  .  of  October,  t91 

Initial  boiling  paint  not  above 60c  i     (140°  ! 

20  per  cent  murk  not  above 105°  ('.  (221°  FA 

50  per  cent  murk  not  above 140°  ('.  (284°  V 

90  per  cenl  murk  not  above 190°  ('.  (374°  F.). 

Pry  point  not  above 225°  ('.  (437°  F.). 

A  study  of  the  distillation  analyses  of  the  various  samples  of  the 
1919  survey  showed  that  about  46  per  cent  would  satisfy  this  speci- 
fication, as  against  only  about  '27  per  cent  satisfying  the  October,  1 918, 
specification.  As  regards  effect  on  production,  however,  it  has  been 
estimated  that  its  universal  adoption  should  result  in  an  actual 
increase  of  approximately  I  per  cent  of  the  nation's  supply,  for 
although  there  would  be  a  restriction  due  to  changes  in  the  quality 
of  certain  samples,  there  would  be  also  an  increase  due  to  substitu- 
tion of  less  stringent  volatility  requirements  for  other  samples. 

ADOPTION    OF    THE    REVISED    SPECIFICATION    BY    THE    TECHNICAL    COM- 
MITTEE   ON    PETROLEUM    SPECIFICATIONS    IN    OCTOBER,   1919. 

The  recommendations  of  the  Bureau  of  Mines  were  carefully  con- 
sidered by  the  technical  subcommittee  of  the  committee  on  standard- 
ization of  petroleum  specifications,  and  on  September  29,  1919.  the 
bureau  recommendations  were  approved  by  the  subcommittee  and 
referred  to  the  main  committee  for  official  approval,  which  was  given 
under  date  of  October  23,  1919.  The  revised  specification  was 
adopted  by  some  Government  organizations  in  advance  of  this  date, 
and  is  now  in  general  use  by  various  Federal  departments. 

ADVISABILITY   OF    PROVIDING    FOB    FUTURE   REVISIONS   OF   GOVERNMENT 

SPECIFICATIONS. 

The  October,  1919,  specification  covers  conditions  of  the  motor 
fuel  market  as  then  foreseen,  but  no  one  expected  that  this  specifica- 
tion would  remain  satisfactory  for  an  indefinite  period  of  time.  How- 
cvi  r,  it  should  serve  for  a  period  of  at  least  two  years,  after  winch 
modifications  might  be  desirable  in  the  direction  either  of  greater 
strictness  or  more  leniency.  Some  provision  should  be  made  for  the 
permanent  establishment  of  authority  for  revision  of  this  as  well  as 
other  petroleum  specifications;  if  any  legislative  acts  are  passed 
which  include  the  present  specification,  provision  should  be  made  for 
changing  the  legislative  requirements  to  conform  with  possible  future 
revisions  in  this  specification. 


CHAPTER  3.— GASOLINE  SURVEY  OF  1917. 
NECESSITY  OF  THE   1917  SURVEY. 

The  gasoline  survey  of  1917  was  begun  about  the  time  the  United 
States  entered  the  war;  its  principal  purpose  was  to  obtain  informa- 
tion regarding  the  grades  and  varieties  of  gasolines  on  the  market  so 
that  intelligent  and  practical  specifications  could  be  written  for 
Government  purchases.  The  surve}7  was  amply  justified  on  this 
basis  alone,  and  the  information  possessed  by  the  Bureau  of  Mines 
proved  of  considerable  value  to  various  Government  departments 
during  the  course  of  the  war.  The  results  of  this  survey  are  also  of 
interest  for  purposes  of  general  information  and,  although  not  as 
comprehensive  as  those  of  the  1919  survey,  are  believed  to  be  more 
reliable  than  anything  published  heretofore. 

EXTENT  OF  THE   1917  SURVEY. 

A  total  of  247  samples  was  collected  during  the  1917  survey. 
These  samples  came  from  21  States  and  represented  the  products  of 
practically  all  refineries  sufficiently  large  to  be  of  importance  in  rela- 
tion to  the  total  production  of  gasoline. 

METHODS  OF  COLLECTING  AND  TESTING  SAMPLES. 

The  samples  were  collected  in  much  the  same  manner  as  in  1919, 
except  that  the  period  of  collection  was  longer.  The  bulk  of  the 
samples  were  collected  in  April  and  May,  but  some  States  were  not 
reached  until  late  in  the  summer  of  1917.  The  work  of  collecting 
samples  was  handled  by  field  men  of  the  bureau  in  connection  with 
other  work,  which  accounts  for  the  sampling  campaign  having  been 
less  intensive  than  that  of  the  later  survey.  On  this  account  as  well 
as  on  account  of  the  limited  nature  of  the  survey,  the  results  are  not 
as  conclusive  as  those  of  the  1919  survey.  However,  many  of  the 
omissions  have  been  shown  through  the  results  of  later  work  to  be.  of 
negligible  importance.  Actually  the  results  of  the  1917  survey  are 
more  comprehensive  than  might  be  indicated  by  the  number  of 
samples  collected.  A  study  of  the  figures  obtained  through  the  1919 
survey  has  shown  that  a  great  many  samples  were  collected  and 
localities  studied  which  failed  to  bring  to  light  any  new  information. 

The  samples  were  analyzed  according  to  the  methods  used  for  the 
1919  survey  with  the  following  exceptions: 

Color  was  determined  simply  by  inspecting  a  column  of  gasoline  in 
a   test  tube  and  not  by  comparing  it    with  distilled  water.     This 
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largely  accounts  for  the  higher  percentage  of  samples  reported  as 
water  white.  Many  of  these  samples  undoubtedly  had  a  yellowish 
tinge  winch  was  not  observed  in  the  absence  of  a  standard  of  com- 
parison. 

Odor  was  observed  in  the  same  manner  as  in  the  later  survey,  but 
was  reported  in  a  slightly  different  manner.  If  pleasant,  it  was 
reported  as  "good,"  or  "O.  K.;"  if  unpleasant,  as  "cracked"  or 
"like  kerosene." 

Acidity  was  determined  by  shaking  the  original  sample  with  water 
and  testing  the  water  extract  with  blue  litmus  paper.  As  none  of 
the  samples  were  shown  to  be  acid,  the  results  have  not  been  reported. 
As  has  been  already  stated,  this  acidity  test  is  totally  inadequate. 
because  i'  dues  not  indicate  the  presence  of  acid  combined  with  the 
gasoline. 

The  corrosion  and  gumming  test  was  not  made,  as  that  test  had  not 
been  developed  at  the  time  the  1917  samples  were  tested. 

The  distillation  tost  was  conducted  in  the  same  manner  as  in  the 
later  survey  but  several  of  the  points  reported  for  the  1919  tests  were 
not  taken  in  1917.  The  points  omitted  in  the  earlier  survey  were  the 
5  per  cent,  45  percent,  and  96  per  cent  marks.  The  fact  that  these 
marks  proved  to  have  no  practical  significance  shows  that  their  lack 
-  not  in  any  way  interfere  with  the  value  of  the  earlier  survey. 

PRESENTATION  OF  DATA. 

The  scheme  adopted  for  presenting  results  of  the  1919  survey  has 
been  duplicated  for  results  of  the  1917  surrey,  the  tables  being  divided 
to  show  differences  in  both  refining  and  marketing  practices.  The 
detailed  results 'are  shown  in  Tables  17  and  18,  at  the  end  of  this 
bulletin.  Table  17  contains  the  full  analytical  data  for  each  sample 
collected  in  1917,  classified  according  to  States,  and  corresponds  to 
)e  15  for  the  1919  samples.  Table  18,  showing  company  differ- 
ences, is  similar  to  Table  16  for  the  1919  survey,  but  presents  rela- 
tively fewer  distillation  temperatures.  The  company  numbers  are 
the  same  as  those  used  in  the  1919  survey.  Summary  tables  (Xos. 
10  to  14)  are  presented  in  the  following  text  at  the  places  where  they 
are  discussed. 

DISCUSSION  OF  RESULTS  OF  THE   1917   SURVEY    ARRANGED 
ON  TEE  BASIS  OF  GEOGRAPHIC   ORIGIN  OF  SAMPLES. 

VARIATIONS  IN  RETAIL  PRICE. 

Retail  prices  were  not  obtained  for  many  of  the  samples  collected 
in  1917,  hence  it  is  not  possible  to  show  definitely  the  price  variations 
characteristic  of  different  sections  of  the  country.  The  following 
facts  are,  however,  of  interest.     The  lowest  price  for  motor  gasoline 
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ill  any  of  the  cities  represented  was  in  Kansas  City,  the  retail  figure 
being  18.3  cents  per  gallon.  The  next  lowest  figure  was  for  St. 
Louis  where  the  general  price  was  18.4  cents  per  gallon;  San  Fran- 
cisco was  third  with  a  figure  of  20  cents.  At  most  places  a  price 
between  22  and  25  cents  prevailed,  except  in  the  Rocky  Mountain 
district  where  in  some  of  the  small  towns  the  price  was  as  high  as 
45  cents.  These  high  figures  were,  however,  due  to  local  conditions 
and  more  reasonable  figures  were  obtained  in  larger  cities.  The 
retail  price  in  Denver,  Colo.,  was  25  cents,  in  Salt  Lake  City,  Utah, 
28  cents,  and  in  Butte,  Mont.,  30  cents. 

In  certain  cities  the  price  situation  was  complicated  by  the  fact 
that  a  number  of  grades  of  motor  gasoline  were  being  sold.  In  St. 
Louis  some  companies  were  selling  four  grades  of  gasoline  designated 
as  grades  1,  2,  3,  and  4,  which  retailed  at  23,  21.5,  19.5  and  18.4  cents, 
respectively.  Three  grades  of  gasoline  were  being  sold  in  Pitts- 
burgh, the  grade  designated  as  "74-76°  gasoline"  selling  for  32  cents, 
a  so-called  "68-70°  gasoline"  at  27  cents,  and  "motor"  gasoline  at 
25  cents.  In  practically  all  the  other  cities  in  which  samples  were 
collected  only  a  single  grade  of  motor  gasoline  was  extensively  mar- 
keted, although  the  gasoline  sold  under  this  grade  varied  widely  in 
quality.  Also,  frequently  the  retail  price  of  the  same  grade  of  gaso- 
line differed  among  different  retailers.  This  variation  was  largely 
due  to  the  different  types  of  selling  station;  for  instance,  garages 
usually  charged  higher  prices  than  those  maintained  at  filling  sta- 
tions. Table  12  (p.  96),  which  gives  prices  in  effect  hi  different 
cities  in  1917  and  1919,  shows  the  variation  among  different  cities, 
as  well  as  the  variation  between  the  years  1917  and  1919,  which 
is  discussed  in  a  later  connection. 

COLOR,  ODOR,  AND  PERCENTAGE  OF  UNSATURATION. 

Results  of  tests  for  color,  odor,  and  percentage  of  unsaturation  of 
samples  collected  in  1917  appear  in  Table  17  (p.  244).  Study  of  the 
data  does  not  reveal  any  differences  in  these  properties  that  could 
be  considered  characteristic  of  marketing  practice  of  particular 
localities.  These  tests  are  discussed  subsequently  in  connection 
with  the  marketing  practice  of  various  companies. 

GRAVITY. 

None  of  the  samples  collected  in  1917  contained  an  appreciable 
proportion  of  benzol  or  other  coal-tar  distillates,  as  at  that  time 
coal-tar  products  were  in  too  much  demand  for  other  purposes  to 
be  marketed  as  motor  fuel.  The  gravity  measurements  are  useful, 
therefore,  simply  for  showing  the  character  of  the  crude  oil  from  which 
different  samples  of  gasoline  were  refined. 
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Gravities  of  samples  included  in  the  series    range    bam    is.:;c  B. 
(specific   gravity,   O.TSfO,   for   an   engin<     distillate   fror  ■ 
to  74.7°  B.  (specific  gravity,  6i6$f),  for  a  Wend  of  easing 
lino  and  refinery  gasoline  from  Pennsylvania.     Gva\  il  ies  af  the  aver- 
age grades  of  motor  gasoline  produced  from  different  t>  jical  crudes 
were  approximately  as  follows: 

Gra  motor  gasoline  produced  from  typical  crudes. 


Typo  of  crude 

vity  of  gasoline. 

gravity. 

60.  3  to  6*.  1                   5  to  0.720 

0  61.3             .749  to    .732 

.  7-51  t  o    .  739 



In  each  district  the  products  of  higher  grav'u\  .-called  "high 
test "  gasoline)  weie  sold  usually  at  prices  2  to  7  cents  above  the  cur- 
rent figure  for  "motor"  gasoline. 

Products  of  the  same  volatility  obtained  from  the  various  crudes 
show  the  same  general  differences  in  gravity  as  are  shown  in  Table 
5,  for  the  1010  series.  The  number  of  samples  obtained  from  re- 
fineries using  a  single  grade  of  known  origin  is  so  small  that  differ- 
ences in  gravity  can  not  be  illustrated  so  well  as  could  be  done  for 
samples  collected  in  1010. 

SPECIFIC  FEATURES  OF  VOLATILITY  TESTS. 

Distillation  tests  show  a  wide  variation  in  the  volatility  of  samples 
collected  in  1017.  Initial  boiling  points  range  between  extreme 
26°  C.  (70°  V.)  and  87°  C.  (180°  F.).  Practically  all  samples  with 
initial  boiling  points  below  40°  C.  (104°  F.)  contained  casing-head 
gasoline.  Products  with  initial  boiling  points  above  75°  C.  (167° 
F.)  should  properly  have  been  classed  as  naphthas  .rather  than  gaso- 
lines. 

The  20  per  cent  marks  range  from  40°  C.  (120°  F.)  to  130°  C  (266° 

P.).     Fifty  per  cent  marks  range  from  81°  C.  (178°  F.)  to  160°  C. 

(320°  F.).*    Ninety  per  cent  marks  vary  between  124°  C.  (255°  F.) 

to  230°  C.  (446°  F.).     Dry  points  were  as  low  as  156°  C.  (313°  F.) 

and  as  high  as  250°  C.  (482°  F.).     A  large  percentage  of  the  samples 

had  distillation  marks  which  can  be  summarized  by  the  following 

limits : 

Degrees  Dee 

centigrade.       Fahrenheit. 

Initial  boiling  points 45  to    55  113  to  131 

20  per  cent  marks 85  to    95  185  to  203 

50  per  cent  marks 115  to  130  239  to  266 

90  per  cent  marks 165  to  185  329  to  3G5 

Dry  points 190  to  210  374  to  410 
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The  proportion  of  samples  showing  figures  above  or  below  these 
limits  was  relatively  small.  Average  boiling  points  for  the  samples 
ranged  from  85°  to  166°  C.  (185°  to  331°  F.).  A  large  proportion 
of  the  samples,  however,  had  average  boiling  points  between  115° 
and  130°  C.  (239°  and  266°  F.).  Average  boiling  points  for  all 
samples  was  122°  C.  (252°  F.). 

The  distillation  losses  ranged  up  to  5  per  cent,  samples  with  losses 
of  more  than  2  per  cent  generally  being  casing-head  blends.     The 
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Figure  16. — Distillation  curves  of  three  widely  different  types  of  petroleum-derived  motor  fuels.  /, 
sample  55,  gravity  58.7°  B.,  blend  of  casing-head  gasoline  and  kerosene;  2,  sample  226,  gravity  5J°  B., 
naphtha  from  Healdton,  Okla.,  crude;  S,  sample  193,  gravity  74.1°  B.,  "high-test"  gasoline. 

average   distillation  loss  for   "straight-run''   products   was   between 
1  and  2  per  cent. 

A  study  of  the  distillation  tests  showed  that  the  samples  ranged 
from  a  so-called  74-76°  gasoline  to  a  relatively  inferior  type  of  motor 
fuel  made  by  blending  casing-head  gasoline  and  kerosene.  Sample 
193  was  a  product  of  practically  the  same  volatility  as  gasoline  used 
as  airplane  fuel,  but  contained  volatile  fractions  that  would  have 
to  be  removed  in  order  to  pass  the  requirements  for  the  export  grade 
of  aviation  gasoline,  which  was  the  grade  generally  used  in  combat 
planes.  Sample  226  was  a  naphtha  made  "from  Healdton,  Okla., 
crude,  and  corresponded  in  volatility  to  sample  133,  a  California 
engine  distillate.  Sample  55  was  a  blend  of  casing-head  gasoline 
and  kerosene.  Distillation  curves  of  these  three  types  of  products 
(samples  193,  226,  and  55)  are  shown  in  figure  16. 
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WKRAGE    DISTILLATION'    FIGURES    FOR    VOLATILITY    OF    GASOLINE    COL- 
LECTED   IX    EACH    STATE. 

Table  10  shows  average  distillation  figures  representative  of  the 
series  of  samples  collected  in  each  State  in  the  1917  survey.  The 
gasolines  sold  in  the  State  of  California  were  of  higher  volatility  than 
those  sold  in  any  other  State,  which  was  also  true  of  the  series  col- 
lected in  1919.  The  average  grade  of  gasoline  sold  in  the  State  of 
Kentucky  showed  a  lower  volatility  than  that  sold  in  any  other 
State  covered  by  the  1917  survey.  This  is  explained  by  the  fact 
that  a  relatively  high  percentage  of  the  Kentucky  samples  was 
products  containing  "heavy  ends,"  generally  from  the  use  of  high- 
boiling  naphtha  for  blending  with  casing-head  gasoline.  The 
volatility  of  the  samples  obtained  from  some  States,  as  Pennsylvania 
and  Missouri,  is  somewhat  higher  than  might  have  been  expected, 
but  is  evidently  due  to  the  relatively  large  percentage  of  samples 
of  "high  test"  gasoline  collected  in  these  States.  If  the  special 
"high  test"  products  are  excluded,  the  average  grade  of  gasoline 
collected  in  Pennsylvania  and  Missouri  was  about  the  same  as  that 
sold  in  the  respectively  adjacent  States  of  Ohio  and  Illinois.  The 
average  distillation  curve  for  the  samples  collected  in  Oklahoma 
shows  a  high  degree  of  volatility,  largely  because  a  number  of  them 
represent  products  manufactured  for  export  or  other  special  purposes. 

The  limited  number  of  States  covered  by  the  1917  survey  does 
not  permit  giving  satisfactory  figures  characteristic  of  different  sec- 
tions of  the  country.  However,  sectional  differences  are  fairly  well 
illustrated  by  the  distillation  figures  characteristic  of  three  States 
which  represent  typical  districts.  There  is  little  doubt  that  the- 
series  of  samples  collected  in  Massachusetts,  Illinois,  and  California 
are  representative,  respectively,  of  the  New  England,  the  Middle 
Western,  and  the  Pacific  coast  districts,  this  having  been  demon- 
strated by  analogous  figures  from  the  1919  surveA*.  No  series  of 
samples  was  obtained  for  any  State  in  the  Rocky  Mountain  district 
which  satisfactorily  represented  the  average  quality  of  gasoline  mar- 
keted in  that  district.  Southeastern  States  were  not  covered  by  the 
1917  survey,  but  it  is  believed  that  the  grade  of  gasoline  sold  there 
was  practically  the  same  as  that  marketed  in  New  England,  this 
having  been  demonstrated  b}'  the  1919  survey.  Curves  character- 
istic of  the  New  England,  Middle  Western,  and  Pacific  coast  districts 
a"ppear  in  figure  17,  and  show  the  same  general  difference  in  volatility 
as  that  found  in  the  later  survey. 
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Table  10. — DaVi  showing  enrage  distillation  ranges  of  samples  collected  from  each  State 

in  the  1917  gasoline  survey. 


Pistillalion.i 

Numbrr 

of 

samples. 

Initial 
boiling 
point. 

20  per 
cent 
mark. 

50  per 

cent 
mark. 

90  per 
cent 
mark. 

Dry 
point. 

Average 

boiling 
point, 

10 

/         117 
I           17 

205 
98 

252 
122 

336 
169 

399 
204 

2.55 
124 

2 

/           104 
I            10 

203 
95 

257 
125 

347 

175 

428 
220 

261 

127 

17 

/       ins 

I            42 

1S7 
86 

225 
107 

298 
148 

352 

17s 

226 

Colorado 

14 

/          122 
\           50 

199 
93 

253 

123 

360 

182 

417 
214 

261 
127 

11 

f          113 
I            45 

201 
91 

262 
128 

356 

1SJ) 

414 
212 

262 
128 

7 

/          108 
I            12 

212 
100 

271 
133 

369 

,-7 

182 

222 

277 
136 

7 

(          120 
\            49 

212 
100 

264 
129 

352 
178 

412 
211 

266 
130 



6 

1          124 
I           51 

201 
94 

250 
121 

324 
162 

189 

2.50 
121 

Maryland 

1 

/           140 
\            60 

217 
103 

264 
129 

338 
170 

381 

194 

264 
129 

15 

/          121 
I           51 

205 
96 

2.52 
122 

331 
166 

381 

194 

253 

123 

5 

/          129 
I           54 

214 
101 

255 
124 

347 

175 

415 
213 

264 
129 

23 

/           126 
\            52 

203 
95 

250 

121 

174 

408 
209 

257 
125 

12 

/          124 
I            51 

198 
92 

246 
119 

342 

172 

401 
205 

253 

123 

4 

/          142 
I           61 

207 
97 

241 
116 

313 
156 

369 
187 

246 
119 

8 

/          126. 
1           52 

201 

94 

243 
117 

rea 

385 

196 

248 

120 

Ohio 

20 

/          126 
\            52 

203 
95 

253 
123 

3  IS 

174 

405 
207 

259 
126 

Oklahoma 

15 

/          124 
I            51 

196 

91 

234 
112 

311 
155 

369 
187 

239 

115 

13 

f          109 
I            43 

178 

8L 

230 
110 

327 
164 

385 
196 

235 
113 

8 

f           120 
\            49 

205 
96 

250 
121 

347 
175 

412 
211 

255 
124 

25 

/           126 
l            52 

207 
97 

252 
122 

338 
170 

399 

204 

257 

125 



t'tah 

18 

/          127 
\           53 

199 
93 

239 
115 

315 
157 

367 
186 

118 

Average   distillation,   all 

247 

/          122 
\            50 

201 
94 

248 
120 

334 
168 

394 
201 

252 

122 

1  For  ea^h  group  the  upper  line  gives  the  temperatures  in  degrees  Fahrenheit,  and  the  lower  line  in 
degrees  centigrade. 
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DISCUSSION     OF 


RESULTS     WITH     REGARD     TO 
MARKETING  PRACTICES. 


REFINING    AND 


Table  is  shows  figures  obtained  in  the  1917  survey  arranged  in 
the  same  manner  as  those  for  the  L919  survey",  which  appear  in  Table 
16.  The  classification  of  companies  is  the  same  as  that  adopted  for 
the  later  survey.  However,  of  the  2:~>  companies  included  in  the  later 
survey  under  the  heading  of  large  refiners.  3  are  not  represented 
in  the  1017  survey.  A  number  of  the  small  refiners  and  jobbers 
represented  in  the  1910  survey  are  also  missing  from  the  earlier  sur- 
vev.  On  the  other  hand,  some  of  the  companies  from  which  samples 
were  obtained  in  t917  are  not  represented  in  the  1910  series.  This 
Was  largely  because  certain  companies  had  gone  out  of  busii 
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Figure  17.— Average  distillation  curves  tat  samples  of  gasoline  collected  i:i  191  i  in  three  state-  representative 

of  different  pans  of  the  country.    /.California:  2,  Ma  -  achnsetts;  3.  Illinois. 

others  had  changed  names,  or  had  been  affiliated  with  other  organ- 
izations. 

COLOR   CHARACTERISTIC    OF   PRODUCTS   OF  DIFFERENT    COMPANIES. 

Practically  all  samples  for  the  1917  survey  were  reported  as  "  wa  er 
white/'  and  none  of  the  different  products  examined  seemed  to  show 
any  noticeable  superiority  over  others.  This  may  have  been  in  large 
degree  due  to  the  less  stringent  nature  of  the  color  comparison. 

ODOR    CHARACTERISTIC    OF    PRODUCTS    OF    DIFFERENT    COMPANIES. 

A  number  of  samples  from  companies  marketing  gasoline  of  rela- 
tively high  degree  of  unsaturation  were  reported  as  having  an  "aro- 
matic" or  "cracked"  odor.  A  few  samples  had  odors  similar  to 
that  of  kerosene.     Others  were  reported  as  "good"  or  "O..  K." 
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IX  SATURATION      CHARACTERISTIC      OF     PRODUCTS     OF     DIFFERENT 

COMPANIES. 

A  largo  percentage  of  the  samples  were  reported  as  being  less  than 
1  per  cent  unsaturated.  The  unsaturation  tests  for  the  earlier  sur- 
vey were  made  by  a  method  slightly  different  from  that  employed 
m  1919.  Each  sample  of  gasoline  was  shaken  with  two  volumes  of 
sulphuric  acid;  if  no  color  or  a  slight  yellow  color  developed,  no 
measurement  of  the  volume  absorbed  was  made  and  the  sample  sim- 
ply reported  as  less  than  1  per  cent  unsaturated.  This  procedure 
was  adopted  because  previous  experiments  had  indicated  that  unless 
a  decided  yellow  or  red  color  developed,  less  than  1  per  cent  of  the 
gasoline  would  dissolve  in  acid. 

Those  samples  showing  marked  yellow  or  reddish  colors  were  sub- 
jected to  the  usual  quantitative  test  for  unsaturation.  Some  of  these 
samples  gave  an  unsaturation  test  of  as  high  as  6  per  cent,  indicating 
a  content  of  approximately  25  per  cent  of  cracked  constituents,  and 
a  number  of  them  showed  an  unsaturation  of  3  to  4  per  cent,  indi- 
cating a  content  of  12  to  18  per  cent  of  cracked  distillates. 

Figures  characteristic  of  the  average  content  of  unsaturated  hy- 
drocarbons in  the  products  of  the  different  companies  appear  in  col- 
umns 2  and  3  of  Table  11.  Column  2  gives  the  average  percentage 
of  unsaturation  characteristic  of  the  products  marketed  by  each 
company,  this  average  including  both  the  figures  determined  exactly 
and  those  rated  as  less  than  1  per  cent.  A  large  majority  of  both  the 
large  refiners,  small  refiners,  and  jobbers  are  represented  by  figures 
of  the  order  of  1  per  cent.  A  better  plan  of  representing  the  degree 
to  which  the  various  companies  were  employing  cracking  processes  is  to 
show  for  each  company  the  percentage  of  samples  that  were  more 
than  1  per  cent  unsaturated.  This  has  been  done  in  column  3.  All 
the  samples  obtained  from  companies  3  and  21  were  more  than  1 
per  cent  unsaturated,  while  all  the  samples  from  11  companies  were 
less  than  1  per  cent  unsaturated.  The  other  companies  are  repre- 
sented by  figures  varying  from  7  to  50  per  cent. 
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Table  11. — Data  sho  erages  of  analytical  results  for  th  samples  collected  from 

different  companies  in  the  1917  survey. 

A.  LARGE  REFINERS  AND  MARKETERS. 


Company  No. 


Unsatu  ration. 


per  cent. 


Averages  of  124  samples  from 
19  companies 


1.5 
1- 
•1.7 
1- 
3.0 
1- 
1- 
1- 
2.7 
2.0 


3.0 
2.1 


Percent- 
age of 

samples 
more 
than  t 
percent 
unsat- 
urated. 


30 

7 

100 

0 

33 
0 
0 
0 

31 

50 
0 
0 
0 
0 
0 
0 
0 
100 


'istillation.1 


'  Doctor' 

test. 
(Percent-    im- 


aged 
samples 
passing 

test.) 


tial 
boil- 
Lng 

point 


20         50 
per      per 
cent  I  cent  [  cent 
mark.  mark.  mark. 


01 
100 
80 
33 
33 
43 
100 
100 
69 
100 
100 
100 
100 
100 
100 
100 
100 

loo 

100 


B.  SMALL   REFINERS. 

Averages  of  48  samples  from  34  1 
companies / 

1.4                 8               90 

f  126 
\    52 

201 
94 

244 
118 

325 
163 

3S3 

1U.3 

248 
#20 

C.  JOBBERS. 

Average   of  75   samples  from 

1.3                 9               S4 

/  120 
\     49 

199 
93 

248 
120 

338 
170 

397 
293 

252 

122 

111 

44 


90 
per 


207 

97 


201 
94 


214 

101 


207 
97 


213 
95 


207 
97 


198 
92 


201 
94 


199 
93 


205 
96 


198 
92 


185 
85 


203 
95 


199 
93 


223 
106 


178 
81 


181 

83 


183 

M 


196 

91 


201 
94 


266 

130 


244 

lis 


279 
137 


250 
121 


250 

1.1 


262 

128 


246 
119 


244 

118 


2i^ 
120 


351 
177 


333 
167 


378 
192 


338 
170 


325 
163 


356 

180 


310 
171 


J40 
171 


342 
172 


257       354 
125       179 


230 
110 


226 
108 


248 
120 


232 
111 


252 
122 


223 
106 


208 


239 
Jlj 


271 
133 


297 
147 


302 

150 


327 
164 


2*9 
143 


318 

159 


309 
154 


270 
132 


327 
164 


374 
190 


2:.  2 

122 


336 
169 


Aver- 

Pry 
point. 

age 
boil- 
insr. 
point. 

408 
209 

262 
128 

307 
203 

252 
122 

■130 
221 

277 
136 

307 
203 

257 
125 

374 
190 

250 

121 

419 

215 

264 

129 

306 

202 

252 
122 

412 
211 

253 
123 

394 

201 

2-53 
123 

419 

215 

261 
127 

352 
178 

232 
111 

360 
182 

230 
110 

390 
199 

33^'. 

250 
121 

232 

363 

184 


372 
189 


331 
166 


365 

1S5 


414 
212 


394 
201 


i  For  each  group,  the  upperline  of  figuresis  in  Fahrenheit  degrees,  the  lowerlineis  in  centigrade  degrees. 
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DOCTOR 


TESTS    CHAR,  ACT  ERISTIC    OF    PRODUCTS    OF    THE    DIFFEREXT 
COMPANIES. 


The  percentage  of  samples  from  each  company  passing  the  "  doctor  " 
test  is  given  in  column  4  of  Table  11.  Only  four  of  the  larger  com- 
panies had  relatively  high  percentages  of  products  not  passing  the 
''doctor"  test,  and  practically  all  products  sold  by  small  refiners 
and  jobbers  passed  the  test. 

In  this  table  all  samples  for  which  the  result  of  the  test  was  reported 
as  questionable  are  considered  as  passing,  this  being  in  accord  with 
the  interpretation  of  the  test  that  is  now  accepted. 
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Figure  18. — instillation  carves  for  four  different  grades  of  gasoline  marketed  by  one  company  in  St.  Louis, 
Mo.,  in  1917.     1,  grade  1:  8,  grade  2:  3,  grade  3:  4,  grade  4. 

TILITY  CHARACTERISTIC   OF  PRODUCTS  OF  DIFFEREXT   COMPANIES. 

As  a  rule,  each  company  represented  in  the  1917  survey  marketed 
a  characteristic  grade  of  gasoline  in  all  sections  of  the  country  in 
which  the  company  was  represented;  very  few  companies  seemed 
to  have  prepared  their  gasoline  to  conform  with  the  standards  of 
different  sections.  In  spite  of  the  characteristic  differences  in 
volatility  for  the  various  sections  of  the  country,  companies  marketing 
in  more  than  one  section  generally  maintained  a  uniform  grade;  this, 
of  course,  holds  only  for  the  so-called  "motor"  gasoline  and  not  for 
"high- test"  products  which  were  produced  in  relatively  small 
quantity. 

Sometimes  the  statement  is  made  that  companies  marketing 
several  grades  of  gasoline  actually  supply  only  one  grade  but  sell 
under  different  ratings  in  order  to  satisfy  their  customers.  Results 
of  the  1917  survey  showed  conclusively  that  this  is  untrue  and  that 
the  products  rated  under  different  grades  by  each  company  were 
actually  different.  This  is  illustrated  by  the  distillation  curves  in 
figure  IS  for  four  grades  of  gasoline  sold  in  St.  Louis  by  company  9. 
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These  grades,  which  were  designated  as  Nos.  1  to  4,  sold,  respectively, 
for  "23,  21.5,  19.5,  and  IS. 4  cents  per  gallon.  Grades  3  and  4  had 
onlv  a  slight  difference  in  volatility  but  their  gravities  differed  about 
1°B.,  wfiichtwas  a  characteristic  (liiiVrencc.  according  to  the  commer- 
cial method  of  rating  gasoline  in  vogue  at  the  time  of  the  L917  survey. 
Average  distillation  figures  for  the  series  of  samples  obtained  from 
each  of  the  large  companies  and  from  the  small  refiners  and  jobbers 
are  given  in  Table  11.  Several  of  the  companies  are  rapr.  rented  By 
a  relatively  small  number  of  samples  and  a  lev.-  of  the  companies 
are  represented  bv  series  including  a  relatively  large  proportion  of 
"high-test"  samples.  Therefore,  the  table  is  not  as  satisfactory  for 
comparing  the  refining  practice  of  different  companies  as  is  Table  9 
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Figure  19.— Average  distillation  curves  for  the  series  of  samples  representing  four  of  the  larger  companies 
in  the  1917  survey.    1,  company  3:  2,  company  1:  S,  company  5:  !,,  company  13. 

(p.  72),    which    presents    similar    figures   for    the    1919    survey.     A 
number  of  the  companies  are,  however,  satisfactorily  represented. 

The  average  distillation  ranges  for  the  products  marketed  by 
jobbing  concerns  were  practically  identical  with  the  averages  charac- 
teristic of  those  marketed  by  some  of  the  large  refiners;  the  small 
refiners  generally  marketed  products  of  a  somewhat  higher  range  of 
volatility  (lower  range  of  boiling  points).  This  dhTerence  is  largely 
due  to  the  fact  that  a  relatively  greater  proportion  of  "high-test" 
products  are  made  by  the  small  refiners.  Comparison  of  the  curves 
in  figure.  19  for  the  distillation  of  samples  representative  of  four 
refining  companies  show  noteworthy  differences,  especially  as 
regards  constituents  of  relatively  high  boiling  point.  The  maximum 
difference  at  the  90  per  cent  point  is. 45°  C.  (81°  F.).  As  the  figures 
for  the  four  curves  do  not  include  any  for  special  products,  the  curves 
are  probably  typical  of  the  average  grade  of  motor  gasoline  sold  by 
each  of  these  companies  in  1917. 


CHAPTER  4.— COMPARISON    OF    RESULTS   OBTAINED    BY 
THE   1917  AND    1919   SURVEYS. 

PURPOSE. 

In  chapter  2  the  results  obtained  hi  the  1919  gasoline  survey  are 
discussed,  and  the  comparative  difference  in  price  and  quality  shown 
for  products  sold  in  different  States  and  by  different  companies. 
Chapter  3  includes  a  similar  discussion  of  the  results  of  the  1917 
survey.  The  purpose  of  chapter  4  is  to  show  the  extent  to  which 
prices  and  quality  of  motor  fuel  have  changed  during  the  two-year 
period  between  the  spring  of  1917  and  the  spring  of  1919. 

CHANGES  m  PRICE. 

It  has  been  shown  (see  fig.  7,  p.  23)  that  the  wholesale  price  of 
gasoline  in  New  York  City  has  not  changed  appreciably  since  1916. 
Retail  prices  are  usually  2  cents  per  gallon  higher  than  wholesale 
figures,  hence  it  is  justifiable  to  assume  similar  constancy  for  the 
retail  prices  of  motor  fuel  in  New  York  City.  However,  this  con- 
stancy in  price  for  the  two-year  period  evidently  has  not  been  main- 
tained hi  other  cities  in  the  country,  as  is  shown  by  Table  12,  which 
contains  average  retail  prices  in  1917  and  1919  for  all  cities  which 
were  covered  by  both  surveys. 

Table  12. — Showing  retail  'prices  of  motor  gasoline  in  cities  visited  in  the  1917  and 

1919  gasoline  surveys. 


State. 

City. 

Retail  price, 

cents  per 

gallon. 

State. 

City. 

Retail  price. 

cents  per 

gallon. 

1917 

1919 

1 

1917 

1919 

Birminsham 

Ban!  rahcisco. .. 

26            26. 5 
i  20            20. 5 

25  2S 
21            23 

24  25. 5 
22.5         23 

26  27. 5 

25  27. 5 

2  20            23.  7  ' 
18.  4         22.  4 
18.  3          22.  3 

Butte 

30 

Do 

29 

New  York 

Ohio 

Oklahoma 

Pennsylvania 

Tennessee 

Do.. 

Buffalo 

25 

21 
21 
25 
23 

26 

Cleveland 

Tulsa 

25.5 

Louisville 

New  Orleans 

Portland 

22.5 

Louisiana 

Pittsburgh 

27 

24 

Dallas 

22 
22 
28 

24.5 

St..  Louis 

Kansas  City 

Do 

Houston 

Salt  Lake  City.. 

21.5 

Do  .. 

Utah 

27 

i  Estimated.  Retail  prices  were  not  obtained  at  the  time  of  sampling,  but  price  reviews  in  oii  journals 
indicate  that  the  filling  station  price  in  April,  1917,  was  20  cents  per  gallon. 

-  --amples  were  collected  the  first  week  of  March,  1917,  which  probably  accounts  for  ihe  relatively  low 
retail  price,  as  Detroit  prices  are  usually  about  J  cent  higher  than  those  in  Chicago. 

In  two  cities  included  in  the  list — Tulsa,  Okla.,  and  Salt  Lake  City, 
Utah — the  average  retail  price  for  motor  gasoline  was  lower  in  April, 
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1910,  than  in  April.  1917.  The  prevailing  retail  price  in  Tulsa  was 
24  cents  in  1917  and  22.5  cents  in  1919.  The  latter  price  was,  how- 
ever, maintained  only  by  the  larger  companies:  a  number  of  the 
smaller  organizations  were  charging  23.5  cents.  In  Salt  Lake  City 
the  average  retail  price  of  1917  was  28  cents,  whereas  in  1919  most  of 
the  samples  collected  represented  products  which  were  being  sold 
at  retail  stations  for  27  cents.  In  the  majority  of  cities,  however, 
the  price  of  gasoline  had  tended  to  increase  in  the  two-year  period,  the 
range  of  variation  being  generally  between  one-half  and  2  cents  per 
gallon.  The  largest  increases  in  retail  price  occurred  in  Kansas 
City,  Mo.,  and  St.  Louis,  Mo.,  where  the  advance  for  ordinary  grades 
of  gasoline  was  about  4  cents  per  gallon.  In  Denver,  Colo.,  there  was 
an  advance  of  3  cents;  in  Boston.  Mass..  Sh  cents;  in  Dallas,  Tex.,  2\ 
cents;  other  advances  being,  as  has  already  been  indicated,  from  one- 
half  to  2  cents  a  gallon.  In  connection  with  the  changes  in  price, 
it  is  desirable  to  comment  upon  corresponding  changes  hi  volatility 
of  gasoline.  In  cities  where  the  price  was  practically  unchanged 
there  wag  a  decided  lowering  in  volatility,  whereas  in  the  cities  having 
relatively  greater  increases  in  price  the  volatility  of  the  motor  fuel 
remained  practically  the  same.  This  relation  does  not  hold  strictly 
and  there  is  a  notable  exception  as  regards  California  gasoline,  but  in 
general  there  appears  to  be  a  rather  close  relation  between  price 
and  volatility. 

CHANGES  IN  COLOE. 

A  high  percentage  of  the  samples  collected  in  1919  were  reported 
as  "slightly  yellow"  or  ''yellowish,''  very  few  being  reported  as 
'water  white."  For  the  1917  survey  practically  all  samples  were 
reported  as  ''water  white."  This  difference  is  partly  due  to  the  less 
rigid  standard  of  comparison  employed  in  the  earlier  survey,  but  the 
writers  believe  that  there  has  been  a  decided  tendency  toward  market- 
ing gasoline  that  has  been  less  carefully  refined  to  produce  a  water- 
white  color.  This  is  not,  however,  regarded  by  the  bureau  as  in  the 
nature  of  a  deterioration,  as  the  property  of  color  has  little  significance 
in  determining  the  behavior  of  motor  fuel  in  actual  service. 

CHANGES  IN  ODOR. 

As  regards  the  property  of  odor,  the  gasolines  being  marketed 
have  changed  appreciabh-  in  the  two-year  period  of  1917  to  1919. 
In  the  later  survey  relatively  few  samples  had  a  sweet  odor,  such  as  is 
charaeteiistic  of  ''high  test"  straight-run  products.  A  large  number 
of  the  samples  were  reported  as  of  "poor"  or  "bad"  odor,  whereas 
only  a  lew  of  those  collected  in  1917  had  unpleasant  odors.  This 
difference  is  probabl}r  due  in  large  measure  to  the  increased  use  of 
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blends  containing  either  casing-head  gasoline  or  cracked  gasoline, 
although  it  may  he  attributed  in  part  to  the  raising  of  end  points. 
Gasolines  of  high  end  point  have  odors  similar  to  those  of  kerosene. 

CHANGES  1ST  "  PERCENTAGE  OF   TTtfSATTntATION"." 

The  1919  samples,  compared  with  those  for  1917,  show  a  decided 
increase  in  the  number  containing  constituents  soluble  in  sulphuric 
acid.  Of  the  samples  collected  in  1917,  comparatively  few  had  "per- 
centages of  unsaturation"  higher  than  1  per  cent,  whereas  in  1919 
comparatively  few  were  as  low  as  1  per  cent  "unsaturated."  This 
difference  is  not  entirely  due  to  the  wider  use  of  cracking  processes, 
as  a  relatively  large  number  of  products  which  were  known  to  be  of 
the  "straight"  refinery  type  contained  1.5  to  2.5  per  cent  of  material 
soluble  in  sulphuric  acid.  This  difference  parallels  that  observed  for 
color,  and  indicates  that  refiners  were  not  treating  their  products  as 
much  with  sulphuric  acid  in  1919  as  in  1917.  Like  the  change  in 
color,  this  change  in  unsaturation  should  not  be  regarded  as  a  de- 
terioration, because  freedom  from  unsaturated  products  is  not 
essential. 

An  important  fact  to  be  noted  is  that  companies  operating  cracking 
processes  in  1917  were  marketing  gasolines  in  1919  decidedly  higher 
in  cracked  constituents.  The  maximum  figure  for  "percentage  un- 
saturation" in  1917  was  generally  about  6  per  cent,  whereas  in  1919 
corresponding  figures  even  run  as  high  as  12  per  cent.  This  indicates 
that  the  quantity  of  gasoline  produced  by  the  cracking  processes  has 
practically  doubled  during  the  two-year  period.  The  following 
examples  show  increases  in  average  percentage  of  unsaturation  of 
products  marketed  by  different  refining  companies: 

pies  showing  increases  in  average  percentage  of  unsaturation  of  gasolines  marketed 

by  8  companies. 


Company  No. 

Average  percentage 
of  unsaturation. 

1917 

1919 

1.7 

3.0 

(l) 

2.7 

2.0 

(l) 

(') 

2.1 

8.4 

5.  7 
3.  S 
5.7 
5.8 
3.7 
6.3 
8.4 

5 

8 

10 

12 

15 

17 

21 

I 

1  Less  than  1. 


As  has  been  stated  before,  the  content  of  cracked  constituents  is 
proportional  to  the  percentage  of  unsaturation,  and  the  experience 
of  the  bureau's  chemists  has  indicated  that  an  ordinary  unrefined 
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cracked  distillate  is  about  25  per  cent  soluble  in  sulphuric  acid.  The 
percentage  of  cracked  constituents  in  the  average  products  of  different 
companies  may  be  estimated  by  multiplying  their  respective  "per- 
centages of  unsaturation"  by  4. 

CHANGES     IN     PERCENTAGES     OF     SAMPLES     PASSING     THE 

"DOCTOR"   TEST. 

Of  the  samples  collected  in  1017,  85  per  cent  passed  the  "doctor" 
test  as  against  71  per  cent  of  the  samples  collected  in  1919.  This  may 
be  due  in  part  to  the  general  increase  in  end  point,  as  products  of  low 
volatility  tend  to  be  "sour"  to  the  doctor  reagent. 

The  difference  with  regard  to  this  test  is  more  noticeable  on  com- 
paring the  refining  practice  of  individual  companies.  Companies 
represented  in  1917  by  samples,  a  large  proportion  of  which  tested 
positive  or  "sour,"  also  showed  a  large  percentage  of  "sour"  samples 
in  1919.  For  example,  67  per  cent  of  the  products  collected  from 
company  5  in  1917  were  "sour"  and  58  per  cent  were  "sour"  in  1919. 
Company  6  had  57  per  cent  "sour"  in  1917  and  88  per  cent  "sour" 
in  1919.  Company  10  had  31  per  cent  "sour"  in  1917  and  24  per 
cent  "sour"  in  1919.  A  number  of  companies  having  100  per  cent 
of  their  samples  "sweet"  in  1917  had  considerably  lower  percentages 
"sweet"  in  1919.  For  example,  companies  2,  8,  9.  and  12  had  the  per- 
centage of  samples  passing  the  "doctor"  test  fall  from  100  per  cent 
to  67,  65,  89,  and  70  per  cent,  respectively.  Only  three  companies, 
13,  16,  and  21,  had  100  per  cent  of  samples  "sweet"  to  the  "doctor" 
test  in  both  years. 

CHANGES  IN  GRAVITY. 

There  was  a  notable  tendency  toward  the  lowering  in  Baume 
gravity  of  products  during  the  two-year  period.  This  was  due 
partly  to  the  increased  use  of  benzol  and  other  coal-tar  distillates, 
but  more  largely  to  the  decrease  in  volatility  (increase  in  boiling 
range  >.  The  following  table  shows  general  changes  in  gravity  for 
gasolines  produced  from  typical  crudes  during  the  two-year  period. 


Changes  in  gravity  of  gasolines  produce- 

il>r<<  typical  crudes. 

Gravity  in  1517. 

Gravity  iii  1919. 

Type  of  crude. 

"B. 

Specific 

o.,                  Specific 

gravity. 

California .' 

Md-Continent 

i  o  59. 4 
57     to  61 

0.  751  to  0. 739 
.7)9  to    .733 
.7Joto    .722 

53  to. ^5        0.7!'..}  to  0.757 

61      to  64 

The  Baume  gravity  was,  therefore,  lowered  by  an  average  of  2  to 
3  degrees  between  1917  and  1919. 
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CHANGES  IN  VOLATILITY. 

Table  1  (p.  9)  shows  that  in  1916  the  yield  of  gasoline  per  42- 
gallon  barrel  of  crude  oil  refined  was  8.3  gallons.  In  1917  the  yield 
per  barrel  had  increased  to  9.1  gallons  and  in  1918  to  11  gallons. 
As  formerly  stated,  this  increased  yield  was  partly  due  to  a  more 
general  use  of  casing-head  gasoline  and  wider  employment  of  crack- 
ing processes,  and  partly  to  changes  in  the  volatility  limits. 

Figure  20  shows  curves  representing  average  distillation  tem- 
peratures for  all  the  samples  collected  in  1917  and  all  those  collected 
in  1919.  The  curves  practically  coincide  up  to  the  20  per  cent 
mark,  showing  that  the  percentage  of  relatively  volatile  constitu- 
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Figtjbe  20.— Average  distillation  curves  for  the  series  of  samples  representing  the  1917  and  1919  gasoline 
surveys;  1,  1919  survey;  2,  1917  survey. 

ents  has  remained  constant  over  the  period  of  two  years,  undoubt- 
edly from  the  increased  production  and  use  of  casing-head  gasoline. 
Above  the  20  per  cent  mark  the  curves  diverge,  the  average  dis- 
tillation temperature  at  the  various  marks  being  higher  for  the  1919 
than  for  the  1917  curves.  At  the  50  per  cent  point  this  difference 
amounts  to  7°  C=  (13°  F.);  at  the  90  per  cent  point,  15°  C.  (27°  F.), 
and  at  the  dry  point,  16°  C.  (29°  F.).~ 

The  curves  show  conclusively  that  although  the  refiners  have 
increased  the  proportion  of  high-boiling  material  in  their  gasoline, 
they  have  at  the  same  time  maintained  the  content  of  volatile  ma- 
terial practically  constant.  From  this  it  follows  that  the  starting 
qualities  of  the  average  motor  fuel  of  1919  are  only  slightly,  if  at  all, 
inferior  to  those  of  the  average  product  of  1917. 
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CHANGES   IN    VOLATILITY    IN    DIFFERENT    SECTIONS    OF  THE 

COUNTRY. 

Table  13  shows  average  distillation  figures  for  all  the  samples 
collected  in  each  of  the  20  States  covered  by  both  the  1017  and  1010 
surveys.  In  one  State,  Ohio,  practically  no  change  is  noted.  This 
does  not  prove  that  the  general  grade  of  gasoline  sold  in  that  State 
has  remained  unchanged,  because  the  proportion  of  high-test  prod- 
ucts sampled  in  1010  was  greater  than  in  1017.  However,  the  gen- 
eral change  in  volatility  was  perhaps  relatively  less  in  Ohio  than  in 
many  of  the  other  States.  Also,  relatively  small  changes  were 
shown  for  Louisiana,  Illinois,  Texas,  and  Kentucky. 

Table  13. — Data  showing  comparison  of  volatilities  of  gasolines  marketed  in  1911  and 

191 'J. 
AVERAGE  DISTILLATION  OF  SAMPLES  COLLECTED  FROM  20  STATES. 


State. 


Year. 


Average  distillation.1 


Initial 
boiling 
point. 

20  per 
cent 
mark. 

50  per 
cent 
mark. 

90  pet- 
cent 
mark. 

117 
47 

205 
96 

252 
122 

336 
169 

129 
54 

212 
100 

266 
130 

365 
185 

104 
40 

203 
95 

257 
125 

347 
175 

127 
53 

207 

97 

271 
133 

372 
189 

108 
42 

187 
86 

225 

107 

298 

148 

133 

56 

205 
96 

244 
118 

329 

165 

122 
50 

199 
93 

253 
123 

360 
182 

126 
52 

207 

97 

271 
133 

3S1 
194 

113 
45 

201 

94 

262 
128 

356 

180 

120 
49 

199 
93 

264 
129 

374 
190 

108 

42 

212 
100 

271 
133 

369 

187 

120 
49 

203 
95 

271 
133 

388 
198 

120 
49 

212 

100 

264 
129 

352 
178 

126 
52 

216 
102 

270 
132 

369 

187 

124 
51 

201 
94 

250 
121 

324 
162 

126 
52 

207 
97 

262 
128 

360 
182 

140 
60 

217 
103 

264 
129 

338 

170 

Dry 

point. 


Alabama.. 

Do.... 
Arkansas.. 

Do.... 
California.. 

Do.... 
Colorado... 

Do.... 
Illinois 

Do.... 
Kentucky. 

Do.... 
Louisiana. 

Do.... 


1917 
1919 
1917 
1919 
1917 
1919 
1917 
1919 
1917 
1019 
1917 
1919 
1917 
1919 


Maine 1917 


Do. 


1919 


1917 


399 
204 


424 
218 


428 
220 


428 
220 


352 
178 


392 
200 


417 
214 


435 
224 


411 
212 


433 

22 


432 

222 


444 

229 


412 
211 


426 
219 


372 

189 


410 
210 


381 
194 


Maryland 

1  For  each  distillation  the  upper  line  shows  temperatures  in  Kalirenheit  degrees,  and  the  lower  line 
temperatures  in  degrees  centigrade. 

1728°— 20— Bull.  l'.»l S 
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Table   L3. — Data  showing  comparison  of  volatilities  of  gasolines  marketed  in  1917  and 

1919 — Continued. 
AVERAGE  DISTILLATION  OF  SAMPLES  COLLECTED  FROM  20  STATES— Continued. 


State. 


Average  distillation. 


Year. 


Initial 
boiling 
point. 


20  per        50  per 

cent  cent 

mark.         mark. 


90  per 
cent 
mark. 


nd 

husetts. 

Do 

Michigan 

I>0 

■i 

Do 


Montana. 


Do 

New  York.. 

Do 

Ohio 

Do 

Oklahoma.. 


Do 

Pennsylvania 
Do 

Term- 


. 


Texas. . 

Utah... 
Do. 


1919 

1917 

1919 

1917 

1919 

1917 

1919 

1917 

1919 

1917 

1919 

1917 

1919 

1917 

1919 
1917 
1919 
1917 
1919 
1917 
1919 
1917 
1919 


AVERAGE  OF  ALL  SAMPLES 


- 
Do... 


1917 
1919 


142 

61 


124 
51 


127 

53 


129 

54 


117 
47 


126 

52 


131 

55 


124 
51 


133 
56 


126 

52 


126 

52 

120 

49 

124 

51 

131 
55 

109 
43 

113 

45 

120 
49 

126 
52 

126 

52 

127 
53 

127 
53 

113 
45 


210 
99 


205 
96 


211 
101 


201 
94 


203 
95 


198 
92 


212 

100 


201 

94 


205 

96 


203 

95 


178 

81 


205 
96 

208 
98 

207 
97 

203 
95 

199 
93 

207 
97 


122 
50 


126 
52 


201 
94 


203 
95 


259 
126 

252 
122 

257 
125 

255 
124 

268 
131 

250 
121 

266 
130 

246 
119 

273 
134 

243 

117 

255 

124 

253 
123 

250 
121 

234 
112 

266 
130 

230 

110 

252 

122 

250 
121 

270 
132 

252 
122 

253 
123 

239 
115 

279 
137 


248 
120 


261 
127 


370 
188 

331 
166 

358 
1S1 

317 

175 

37S 
192 

345 
174 

376 
191 

342 
172 

396 
202 

325 
163 

358 
181 

345 

174 

351 

177 

311 
155 

370 
188 

327 
164 

358 
1S1 

347 
175 

37S 
192 

338 
170 

358 
181 

315 
157 

406 

208 


334 

168 


361 
183 
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Utah  is  a  striking  example  of  a  State  wheste  th«>  average  -boiling 
range  of  gasoline  lias  increased  considerably  in  the  two-year  period. 
The  average  initial  boiling  point  of  the  1010  aeries  of  samples  was 
lower  than  that  of  the  1017  series,  but  all  the  other  points  were 
appreciably  higher,  the  maximum  difference  being  at,  the  90  percent 
mark,  which  was  51°  C.  (91°  F.)  higher  than  in  the  1917  survey. 
This  decided  change  in  volatility  is  accounted  for  by  the  fact  that  in 
1017,  13  of  the  18  samples  came  from  California  crude,  whereas  in 
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464 
428 
392 
356 
320 
284 
248 
212 
Btf 
140 
104 


240 
220 
200 
180 
160 
140 
120 
100 

80 

60 

40 

20 

First 

drop. 


c 
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10    20  30    40   50    60   70   80   90    Dry    First    10    20    30   40    50   60   70   SO  90 
Percentage  distillod.  point,  drop. 


464 
425 
392 
350 
320 
284 
24- 
212 
176 
140 
104 
68 
Dry- 
point. 


FlGTJKE  21. — Curves  showing  comparative  distillation  of  gasolines  marketed  in  1917  and  1919  in  four  States 
representative  of  general  sections  of  the  country.  A,  Illinois;  B,  Colorado;  C,  Massachusetts:  Z>rGali- 
foniia.    In  each  group,  curve   /  represents  the  1919  and  curve  2  the  1917  survey. 

1010  all  the  samples  came  from  crude  produced  in  the  Rocky  Moun- 
tain field. 

The  series  of  samples  collected  in  Oklahoma  in  1010  shows  a 
noticeably  higher  average  distillation  range  than  those  collected  in 
1917.  This  was  largely  because  a  number  of  special  products,  pre- 
pared to  meet  export  requirements,  were  represented  in  1017,  but 
there  is  also  a  noticeable  difference  in  the  volatility  of  samples  sold  for 
domestic  consumption.     The  average  distillation  ranges  of  samples 
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collected  in  Montana  were  also  appreciably  higher  in  1919  than  in 
1917,  the  difference  at  the  90  per  cent  point  being  30°  C.  (54°  F.). 

In  most  of  the  other  States  the  changes  in  distillation  range  corre- 
spond fairly  closely  to  the  average  change  observed  for  results  of  all 
samples  collected  in  four  States  representing  different  sections  of  the 
country,  namely,  New  England,  the  Middle-Western  States,  the 
Rocky  Mountain  States,  and  the  Pacific  Coast  States.  Average 
distillation  curves  for  these  four  sections  are  shown  in  figure  21. 
It  will  be  observed  that  the  two  curves  for  samples  collected  from 
California  in  1919  and  1917  differ  appreciably  throughout  their 
entire  course,  while  those  for  the  other  States  show  slight  differences 
at  the  lower  temperatures  and  progressively  increasing  differences 
between  the  upper  ends  of  the  curves.  In  all  instances  the  maximum 
differences  are  either  at  the  90  per  cent  mark  or  the  dry  point,  show- 
ing that  greater  percentages  of  volatile  material  (casing-head  gaso- 
line) had  been  marketed  as  well  as  high-boiling  constituents,  formerly 
included  in  the  naphtha  and  kerosene  fractions  of  the  refining 
processes. 

CHANGES     IN     VOLATILITY     OF     PRODUCTS     MARKETED     BY 
DIFFERENT  COMPANIES. 

Table  14  shows  the  average  distillation  ranges  of  the  two  series  of 
samples  collected  from  14  of  the  large  marketing  companies  in  1917 
and  1919.  Evidently  the  refining  practice  of  some  of  the  companies, 
as  regards  volatility,  had  changed  decidedly  during  the  two-year 
period,  whereas  that  of  other  companies  has  not  changed  much. 
The  greatest  difference  is  observed  for  the  products  of  company  17, 
where  the  average  90  per  cent  point  was  34°  C.  (61°  F.)  higher  in 
1919  than  in  1917,  and  the  average  boiling  point  (defined  in  a  previous 
connection)  was  16°  C.  (29°  F.)  higher.  Other  companies  whose 
products  show  an  appreciable  lowering  in  volatility  (elevation  of  the 
boiling  range)  during  the  two-year  period  are  companies  6,  10,  and  15. 

Table  14. — Comparison  of  average  distillations  of  samples  collected  from  14  large  mar- 
keting companies  in  1917  ana  1919. 


Com- 

Year. 

Ini- 
tial 
boil- 

10 
per 

20 
per 

30 
per 

40 
per 

50 
per 

60 
per 

70 
per 

80 
per 

90 
per 

95 

per 

Dry 

Aver- 
age 
boil- 

pany 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

point. 

ing 
point . 

No! 

ins 
point. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

/  122 
\    50 

180 

207 

226 

243 

266 

277 

295 

318 

351 

396 

408 

262 

1 

1917 

82 

97 

108 

117 

130 

136 

146 

159 

177 

202 

209 

128 

f  120 

180 

205 

225 

243 

262 

282 

304 

327 

361 

399 

417 

266 

1919   ^  "49 

82 

96 

107 

117 

128 

139 

151 

164 

183 

204 

214 

130 

1917  {  ™ 

180 

201 

217 

232 

244 

261 

279 

300 

333 

365 

397 

252 

2 

82 

91 

103 

111 

118 

127 

137 

149 

167 

185 

203 

122 

!fll7 

163 

189 

210 

228 

246 

266 

289 

316 

360 

403 

421 

257 

1919 

\    47 

73 

87 

99 

109 

119 

130 

143 

158 

1S2. 

206 

216 

125 

f  104 
\    40 

176 

214 

241 

262 

279 

302 

320 

343 

378 

406 

430 

277 

3 

1917 

80 

101 

116 

128 

137 

150 

160 

173 

192 

208 

221 

136 
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Table  14. — Comparison  of  average  distillations  of  samples  collected  from   14   large 
marketing  companies  in  1917  and  1919 — Continued. 


pany 
No. 

Year. 

Ini- 
tial 
boil- 
ing 
point. 

10 

per 
cont 
mark. 

20 

per 

cont 

mark. 

30 

per 

cent 

mark. 

40 

per 

cent 

mark. 

50 
per 

cent 
mark. 

00 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 

per 

cent 

mark. 

90 

per 
cent 
mark. 

95 

per 
cont 
mark. 

Dry 
point. 

Aver- 
age 
boil- 
ing 

point. 

3 

1919 

i   108 

\  42 

163 

73 

198 
92 

230 
110 

257 
125 

286 

141 

311 
155 

338 
170 

367 
186 

408 
209 

439 
226 

446 
230 

282 

139 

4 

1917 

/  138 

\  59 

ISO 
87 

207 

97 

223 
106 

235 
113 

250 
121 

266 

130 

282 
139 

152 

338 

170 

367 
186 

397 
203 

?:»7 
125 

1919 

/  129 
\  54 

Is7 
86 

20S 
98 

228 
109 

246 
119 

266 

130 

288 

141 

307 
153 

331 
166 

369 
L87 

406 
208 

428 
220 

271 
133 

5 

1917 

/  124 
\  51 

176 
80 

201 
94 

217 
103 

234 
112 

248 

120 

262 
128 

280 
138 

298 

14S 

324 
162 

351 
177 

372 
189 

248 
120 

1919 

/  133 
\    56 

190 
88 

214 
101 

232 
111 

248 

120 

264 
129 

280 
138 

298 

148 

320 

160 

354 

179 

390 

199 

412 
211 

268 

131 

6 

1917 

/  Il: 

180 
82 

207 

97 

230 
110 

241 
118 

262 
128 

279 
137 

298 
148 

322 
161 

356 
180 

390 
199 

419 
215 

264 
129 

1919 

1   122 
\  50 

176 
80 

205 

90 

226 

108 

248 
120 

270 
132 

293 
145 

318 
159 

351 
177 

397 
203 

412 
228 

459 
237 

280 
138 

8 

1917 

/  124 
I  51 

176 
80 

19S 
92 

214 

101 

232 
111 

246 
119 

262 
128 

282 
139 

307 
153 

340 
171 

372 
189 

396 
202 

252 
122 

1919 

/  138 

\  59 

189 

87 

210 
99 

226 

10S 

243 

117 

259 
126 

277 
136 

295 
146 

316 
158 

349 

176 

3  s3 
195 

412 
211 

264 
129 

9 

1917 

f  126 
\  52 

181 

83 

201 
94 

216 
102 

230 
110 

244 
118 

259 
126 

280 
138 

302 
150 

340 
171 

376 
191 

412 
211 

253 
123 

1919 

/  138 

\  59 

189 

87 

208 

98 

226 
108 

243 
117 

259 
126 

279 
137 

300 
149 

324 
162 

363 
184 

403 

428 
220 

268 
131 

10 

1917 

/  122 
\    50 

178 

81 

199 
93 

219 

104 

234 
112 

248 
120 

266 
130 

2S6 
141 

307 
153 

342 
172 

374 

190 

394  253 
201  !  123 

1919 

/  122 
\  50 

176 
80 

205 
% 

230 
110 

250 
121 

273 
134 

298 

148 

322 
162 

351 
179 

394 
201 

426 
219 

446   280 
230  138 

12 

1917 

/  115 
\  46 

178 

81 

205 
96 

22.5 
107 

241 
116 

257 
125 

273 
134 

295 
146 

318 
159 

354 
179 

390 
199 

419  261 
215  127 

1919 

;  127 

\  53 

1*9 

87 

217 
103 

24S 
120 

257 
125 

273 
134 

291 
144 

311 

155 

334 
168 

369 
187 

403 
206 

426 
219 

275 
135 

13 

1917 

/  133 

\  56 

181 

83 

198 
92 

208 
98 

219 
104 

230 
110 

239 
115 

253 
123 

270 
132 

297 
147 

324 
162 

352 

178 

232 
111 

1919 

f  131 

\  55 

187 
86 

203 
95 

217 
103 

230 
110 

243 
117 

255 
124 

270 
132 

28S 
142 

318 
159 

349 
176 

376 
191 

246 
119 

15 

1917 

i  lis 
I  48 

180 
82 

203 
95 

219 
104 

234 
112 

248 
120 

261 

127 

280 

138 

302 
150 

327 
164 

358 
181 

390 
199 

250 
121 

1919 

l  115 
\  46 

172 
78 

205 
96 

234 
112 

257 
125 

277 

1.36 

297 
147 

316 
158 

340 

171 

379 
193 

399 

204 

421 
216 

277, 
135 

17 

1917 

/  129 
\  54 

198 
92 

223 
106 

228 
109 

239 
115 

252 
122 

259 
126 

280 
138 

289 
143 

318 
159 

338 
170 

363 

184 

252 
122 

1919 

/  127 
\    53 

1S9 

87 

217 
103 

241 
116 

259 
120 

279 
137 

298 
148 

320 
160 

343 

173 

379 
193 

414 
212 

432 

222 

280 
138 

22 

1917 

f  111 
\  44 

167 
75 

196 
91 

226 
108 

252 
122 

271 
133 

291 
144 

313 
156 

338 
170 

374 
190 

394 
201 

414 
212 

268 
131 

1919 

/  104 
\  40 

178 
81 

207 
97 

228 
109 

2  IS 
120 

268 
131 

286 
141 

307 
153 

331 
166 

369 
187 

401 
205 

423 
217 

268 
131 

Gasoline  marketed  in  1917  and  1919  by  companies  1  and  22  T.vas 
similar  throughout  the  entire  distillation  range.  Company  8  is  repre- 
sented by  average   figures  showing  a  practically  constant  relation 
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through  the  entire  range,  the  maximum  difference  being  9°  ('.  (16°  F 
at  the  dry  point. 
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Tercentage  distilled. 
i  i        r.  Z2. — Clirves  showing  comparison  of  average  distillation  for  the  series  of  samples  eollecled  in 
1917  and    1919    from   six   representative   marketing    companies.     A,   company  3:  B,    company   10; 
C,company"l:  T>,  company  2;  F,  company  13:  F,  company  5.    In  each  group  curve  /  represents  the  1919 
and  curve  ,.;  the  1917  survey. 

Figure  22  shows  the  average  1917  and  1919  distillation  curves  for 
six  representative  companies.  Gasoline  is  marketed  by  at  least  one 
of  these  companies  in  every  State  in  the  country,  and  in  some  States 
two  or  three  of  the  companies  market.     For  this  reason  changes 
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indicated  by  the  curves  are  largely  indicative  of  changes  that  had 
taken  place  throughout  the  entire  United  States. 

The  reader  will  note  that,  with  the  exception  of  gasoline  marketed  by 
company  5,  there  has  been  little  change  in  the  initial  boiling-point 
temperatures.  The  temperatures  for  the  20  per  cent  marks  are  also 
practically  the  same,  in  some  cases  being  lower  in  1919  than  in  1917, 
which  is  further  evidence  of  the  increase  in  use  of  casing-head  gasoline 
during  the  two-year  period  elapsing  between  the  two  surveys.  Com- 
pany 5  apparently  is  employing  casing-head  gasoline  only  to  a  limited 
extent.  Companies  2  and  3  obviously  marketed  much  larger  quan- 
tities of  casing-head  gasoline  in  1919  than  in  1917,  because  the  tem- 
peratures represented  by  the  curves  for  the  later  survey  are  lower,  up 
to  the  20  per  cent  mark,  than  those  for  the  former  survey.  This  in- 
crease in  use  of  volatile  material  has  balanced  the  increase  in  the  end 
point  to  such  an  extent  that  the  average  boiling  point  for  each  com- 
pany is  only  3°  C.  (5°  F.)  higher  in  1919  than  in  1917. 

The  percentage  of  constituents  of  low  volatility  (high  boiling 
point)  has  increased  in  all  cases.  The  difference  at  the  90  per  cent 
mark  is  only  6°  C.  (11°  F.)  for  company  1,  but  is  29°  C.  (52°  F.)  for 
company  10,  the  differences  for  the  other  companies  ranging  from 
12°  C.  (22°  F.)  to  17°  C.  (31°  F.). 

CONCLUSIONS   REGARDING    CHANGES   IN    THE    GASOLINE 
SITUATION  BETWEEN  1917  AND  1919. 

A  comparison  of  the  gasolines  marketed  in  1917  and  191 9  has  shown 
the  following  general  facts  of  interest: 

1.  The  percentage  of  samples  reported  as  water  white  in  color  and 
of  agreeable  odor  was  lower  for  the  1919  survey  than  for  the  1917 
survey. 

2.  The  percentage  of  samples  "sweet"  to  the  "doctor"  test  was 
appreciably  lower  in  the  1919  than  in  the  1917  survey. 

3.  The  "percentage  of  unsaturation"  of  samples  obtained  from 
companies  selling  gasoline  containing  cracked  constituents  practically 
doubled  during  the  two-year  period  between  the  surveys.  This  is 
indicative  of  an  approximate  doubling  in  the  quantity  of  gasoline 
produced  by  cracking  processes. 

4.  As  regards  volatility,  the  average  grade  of  gasoline  marketed 
in  1919  contained  approximately  the  same  amount  of  volatile  or  low 
boiling  constituents  as  the  average  grade  marketed  in  1917,  but  in 
1919  the  content  of  high-boiling  (low-volatile')  material  had  notably 
increased  over  that  maintained  in  1917.  The  average  upper  boiling 
limits  for  the  series  of  samples  collected  in  1919  were  approximately 
15°  C.  (27°  F.)  higher  than  the  average  of  samples  collected  in  1917 

The  increase  in  upper  boiling  limit  or  end  point  dors  not  account  for 
the  gain  in  yield  of  motor  fuel  from  a  given  quantity  of  crude  oil,  this 
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gain  during  the  two-year  period  being  estimated  at  approximately  25 
per  cent.  Experimental  data  in  the  possession  of  the  bureau  indi- 
cate that  an  increase  of  15°  C.  (27°  F.)  in  end  point  will  account  for 
only  10  to  15  per  cent  increase  in  yield  of  gasoline  from  the  average 
type  of  crude  petroleum.  Therefore,  of  the  25  per  cent  increase  only 
10  to  15  per  cent  can  be  credited  to  this  cause.  The  increased  use  of 
cracking  processes  probably  accounts  for  another  5  per  cent,  and 
increased  efficiency  in  distillation  equipment,  more  general  use  of 
casing-head  gasoline,  and  proportionately  greater  production  of  crude 
oils  of  high  gasoline  content  for  the  remaining  5  to  10  per  cent. 

GENERAL  SUMMARY. 

The  information  contained  in  this  bulletin  may  be  summarized 
briefly  as  follows : 

1.  The  production  of  gasoline  in  the  United  States  has  increased 
from  approximately  7,000,000  barrels  for  the  calendar  year  1904  to 
approximately  85,000,000  barrels  for  the  calendar  year  1918.  These 
figures  show  that  the  production  of  gasoline  has  increased  approxi- 
mately twelve  times  during  the  15-year  period.  Some  of  the  factors 
accounting  for  this  are  the  following: 

(a)  The  quantity  of  crude  oil  handled  in  refineries  has  increased 
from  67,000,000  barrels  in  1904  to  326,000,000  barrels  in  1918,  the 
proportional  increase  in  production  for  extremes  of  the  15-year  period 
being  represented  by  the  ratio  4.9  to  1. 

(b)  The  yield  of  gasoline  per  42-gallon  barrel  of  crude  oil  has 
increased  from  4.3  gallons  in  1904  to  11  gallons  in  1918,  the  increase 
being  approximately  represented  by  the  ratio  2.5  to  1. 

(c)  The  increased  yield  of  gasoline  per  unit  quantity  of  crude 
petroleum  has  been  made  possible  by  various  changes  hi  refining 
practice,  among  which  may  be  noted  the  production  of  gasolines  of 
higher  end  point,  the  use  of  more  efficient  refinery  distillation  equip- 
ment, the  use  of  casing-head  gasoline,  and  the  employment  of  crack- 
ing processes.  The  j-ield  of  casing-head  gasoline  in  1918  has  been 
estimated  at  approximately  7,500,000  barrels,  or  nearly  9  per  cent 
of  the  marketed  production  of  gasoline  in  that  year.  The  quantity 
yielded  by  cracking  processes  in  1918  has  been  estimated  at  about 
8,500,000  barrels,  or  approximately  10  per  cent  of  the  total. 

2.  The  consumption  of  gasoline  has  kept  pace  with  production. 
Some  of  the  increases  in  consumption  may  be  accounted  for  as  follows: 

(a)  Exports  of  gasoline  and  naphtha  have  increased  from  611,250 
barrels  for  the  calendar  year  1904  to  13,603,221  barrels  for  the 
calendar  year  1918.  Of  the  gasoline  produced  in  this  country  hi 
1904  approximately  8.8  per  cent  was  exported,  whereas  the  pro- 
portion exported  hi  1918  was  approximately  16  per  cent. 


QUALITY   OF   GASOLINE    MARKETED   IN   UNITED   STATES.         109 

(6)  The  number  of  automobiles  and  trucks  in  use  in  the  country 
has  increased  from  325,000  in  1909  to  approximately  6,000,000  in 
1918.  The  relative  increase  for  the  period  1904  to  1918  is,  of  course, 
much  greater  than  for  the  period  1909  to  1918,  inclusive. 

(c)  Other  uses  of  gasoline  and  naphtha,  as  in  the  rubber  industry, 
the  dry-cleaning  industry,  etc.,  have  undoubtedly  increased  though 
probably  in  considerably  less  proportion  than  the  increases  in  exports 
and  in  consumption  by  motor  vehicles. 

3.  The  conservation  of  gasoline  is  essential,  as  demands  for  this 
commodity  are  increasing  much  more  rapidly  than  the  supply  of 
raw  material  (crude  petroleum)  from  which  it  is  derived.  The  follow- 
ing are  two  important  factors  which  are  contributing  in  permitting 
conservation: 

(a)  Improvements  in  construction  of  internal-combustion  engines 
have  increased  the  efficiency  in  utilizing  fuel  and  have  permitted  the 
use  of  less  volatile  types  of  fuel.  Among  improvements  which  are 
already  accomplished  may  be  listed  the  use  of  self-starters,  short 
manifolds,  hot-spot  manifolds,  and  devices  for  heating  intake  air. 
Further  improvements  along  these  and  other  lines  are  anticipated, 
as  the  automotive  industry  is  aware  of  the  fuel  problem  and  is  devot- 
ing much  energy  to  its  solution. 

(b)  The  production  of  motor  fuels  from  sources  other  than  crude 
petroleum  is  a  conservation  measure  which  is  receiving  attention. 
Undoubtedly  satisfactory  motor  fuel  can  be  produced  from  other 
sources,  as  such  fuels  are  already  in  the  market.  However,  the  sub- 
stitute fuels  at  present  marketed  represent  only  an  insignificant  pro- 
portion of  the  total  gasoline  consumed.' 

4.  It  has  been  shown  that  the  wholesale  price  of  gasoline  in  one 
locality  (New  York  City)  for  which  figures  are  available  over  a 
period  of  years  has  practically  paralleled  the  average  price  of  crude 
oil.  This  relation  does  not  hold  without  exception,  but  is  sufficiently 
definite  to  indicate  that  refiners  have  not  been  profiteering.  One  of 
the  noteworthy  exceptions  is  for  the  period  since  1916,  during  which 
time  the  price  of  crude  oil  had  advanced,  while  the  New  York  price  of 
gasoline  has  remained  practically  constant.  The  constancy  in  price 
has  not  been  maintained  in  other  districts  of  the  country  and  the 
price  of  gasoline  would  probably  be  found  to  parallel  that  of  crude 
oil  since  1916  if  an  average  figure  for  the  whole  country  were  used 
instead  of  that  quoted  in  New  York  City. 

5.  Sometimes  the  price  of  gasoline  in  adjoining  States  differs 
decidedly,  owing  to  the  varying  marketing  practices  of  companies 
which  practically  control  the  price  of  gasoline.  In  general,  however, 
variations  in  the  price  of  gasoline  are  explainable  on  the  basis  of 
transportation  costs  and  differences  in  the  grade  of  gasoline  marketed 
in  various  sections  of  the  country. 
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0.  State  and  municipal  legislative  requirements  regarding  the 
quality  of  gasoline  have  been  discussed.  Many  of  these  are  unseien- 
titie  and  unreasonable,  and  if  they  were  rigidly  enforced  a  marked 
decrease  in  production  of  motor  fuel  would  result.  Oftentimes  legis- 
lative requirements  are  a  disadvantage  rather  than  an  advantage 
to  the  general  public,  and,  in  case  they  are  deemed  necessary,  care 
should  be  taken  that  attempts  to  protect  the  consumer  do  not  restrict 
the  production  of  motor  fuel. 

7.  The  gasoline  survey  of  1919,  which  involved  the  collection  and 
analysis  of  851  samples  from  all  parts  of  the  country,  supplied  the 
following  information : 

(a)  The  variations  in  retail  price  throughout  the  country  are 
in  general  consistent  with  differences  in  transportation  costs  and  in 
quality  of  the  motor  fuel  marketed.  The  average  retail  price 
maintained  in  the  Middle  West  and  on  the  Pacific  coast  is  between 
20.5  cents  and  25  cents  per  gallon.  In  the  Middle  Atlantic  and 
Southeastern  States  the  average  retail  price  is  generally  between 
25  and  27  cents  per  gallon.  In  New  England  and  in  the  Rocky 
Mountain  States  the  corresponding  figure  is  generally  between  the 
limits  of  27  to  30  cents  per  gallon. 

(b)  The  gravities  of  products  sold  as  motor  fuel  varied  over  a  wide 
range,  extreme  limits  being  30.6°  B.  (specific  gravity,  0.S72)  and  74.3° 
B.  (specific  gravity,  0.685).  The  range  in  gravity  is  due  partly  to 
difference  in  volatility,  but  chiefly  to  differences  in  chemical  compo- 
sition of  the  motor  fuels.  Products  having  gravities  below  50°  B. 
generally  contained  appreciable  percentages  of  benzol  or  other  coal- 
tar  distillates.  The  following  differences  characteristic  of  gasoline 
produced  from  different  types  of  crude  may  be  noted: 

The  average  gravities  of  motor  gasolines  made  from  California 
crude  range  between  52°  and  56°  B.  (specific  gravity,  0.769  to  0.753). 
The  gravity  range  for  gasoline  produced  from  Mid-Continent  crude 
was  55°  to  58°  B.  (specific  gravity,  0.757  to  0.745)  and  for  Pennsyl- 
vania crude  59°  to  63°  B.  (specific  gravity,  0.741  to  0.725).  The 
gravities  of  gasolines  of  the  same  volatility  produced  from  the  three 
different  types  of  crudes  were  shown  to  differ  2°  to  10°  B.  The 
principal  utility  of  gravity  measurement  was  shown  to  be  the  possi- 
bility of  ascertaining  the  nature  of  the  crude  from  which  the  gasoline 
was  derived,  or  the  detection  of  benzol  and  other  coal-tar  consti- 
tuents. 

(c)  Distillation  analyses  showed  characteristic  differences  hi  the 
volatility  range  of  gasoline  marketed  in  different  sections  of  the 
country.  The  following  sections  may  be  listed  in  order  of  increasing 
volatility  (decreasing  average  boiling  point) :  Rocky  Mountain  dis- 
trict, Middle  Western  States,  Atlantic  seaboard,  and  Pacific  coast. 
Certain  States  are  noteworthy  exceptions  in  the  various  districts 
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where,  they  are  situated,  hut    tke  general  rule  is  approximately  as 
stated. 

The  distillation  tests  showed  that  a  largo  proportion  of  the.  gasoline 
marketed  is  of  the  blended  type  ami  that  straight  refinery  products 
are  in  the  minority.  Most  of  the  blends  contained  casing-head 
gasoline:  a  limited  number  contain  benzol  and  other  coal-tar  prod- 
ucts. 

(d)  A  relatively  high  percentage  of  the  samples  collected  in  the 
1919  survey  were  reported  as  of  yellowish  color  and  "poor"  odor. 
These  two  properties  are,  however,  difficult  to  determine  reliably, 
and  in  any  event  are  largely  without  practical  significance  in  indi- 
cating the  commercial  utility  of  motor  fuel. 

(e)  Of  the  several  tests  used  for  detecting  the  acidity  of  samples, 
that  involving  employment  of  methyl  orange  indicator  proved  most 
satisfactory.  The  majority  of  samples  collected  in  the  survey 
passed  the  acidity  test.  Some  States,  however,  had  a  relatively  high 
proportion  of  samples  in  which  the  presence  of  acid  was  detected. 

(/)  The  various  refining  companies  showed  considerable  difference 
as  regards  the  percentage  of  their  samples  reported  as  "sweet"  to 
the  "doctor"  test,  some  companies  having  all  their  samples  passing 
the  test,  others  showing  as  low  as  12  per  cent  passing.  No  evidence 
is  at  hand  showing  the  necessity  of  refining  gasoline  so  that  it  will 
pass  the  "doctor"  test,  and  the  results  are  reported  simply  as  indic- 
ative of  variations  in  practice  of  different  companies. 

(g)  "Percentages  of  unsaturation "  of  samples  in  the  1919  survey 
varied  between  extremes  of  less  than  1  per  cent  up  to  22  per  cent. 
Samples  less  than  1  per  cent  saturated  were  "straight-run"  products 
or  casing-head  blends.  The  sample  reported  as  22  per  cent  unsatu- 
rated was  an  unblended  cracked  distillate.  A  considerable,  number 
of  samples  were  found  to  be  10  to  12  per  cent  unsaturated,  which 
indicated  that  they  contained  40  to  50  per  cent  of  constituents  pro- 
duced by  cracking  processes. 

(h)  The  copper-dish  evaporation  test  (developed  for  use  in  testing 
airplane  gasoline)  was  not  found  satisfactory  for  use  with  motor 
gasoline.  The  majority  of  the  samples  collected  in  the  1919 
survey  failed  to  pass  this  test,  and  it  was  discovered  that  the 
test  was  not  a  reliable  indicator  of  the  quantity  of  gum  formed. 
About  69  per  cent  of  the  samples  collected  in  the  1919  survey  showed 
residues  of  less  than  30  nig.,  but  even  this  limit  is  not  recommended 
by  the  bureau  for  use  in  specifications  for  motor  gasoline. 

(i)  Distillation  tests  showed  that  as  a  general  rule  different  com- 
panies have  different  standards  regarding  boiling  range  which  are 
maintained  regardless  of  the  section  of  the  country  in  which  their 
gasolines  are  marketed.     The  differences  in  boiling  range  characteris- 
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tic  of  refining  practice  of  various  companies  are  more  noticeable  than 
the  differences  characteristic  of  various  sections  of  the  country. 

(j)  A  relatively  small  proportion  (26.9  per  cent)  of  the  samples 
collected  in  the  1919  survey  would  satisfy  the  Government  specifi- 
cation adopted  in  October,  1918,  for  motor  gasoline.  The  revised 
specification  adopted  in  October,  1919,  could  be  satisfied  by  ap- 
proximately one-half  the  samples  collected,  in  the  1919  survey.  It 
was  estimated  that  if  all  gasoline  were  produced  in  accordance  with 
the  standard  of  quality  set  by  the  revised  specification  there  would 
be  no  decrease  in  the  Nation's  production  of  motor  fuel. 

9.  The  1917  gasoline  survey,  for  which  247  samples  were  collected, 
supplied  the  following  information: 

(a)  The  range  in  price  of  motor  gasoline  was  similar  to  that  ob- 
served in  the  1919  survey,  the  general  level  being  somewhat  lower. 
The  advances  in  price  for  the  period  1917  to  1919  were  generally  be- 
tween one-half  and  2  cents  per  gallon. 

(b)  No  gasolines  containing  benzol  or  other  coal-tar  distillates  were 
collected  in  the  1917  survey,  therefore  the  gravities  of  the  samples  do 
not  vary  over  as  wide  a  range  as  those  of  1919.  The  same  general 
difference  among  gravities  characteristic  of  products  derived  from 
different  types  of  crudes  was  observed  as  for  the  results  of  the  1919 
survey.  The  gravity  ranges  characteristic  of  products  from  the  differ- 
ent producing  fields  are  approximately  as  follows:  Gasoline  from  the 
California  field,  56.4  to  59.4°  B.  (specific  gravity,  0.751  to  0.739); 
Mid-Continent  field,  56.9  to  61.3°  B.  (specific  gravity,  0.749  to  0.732); 
Pennsylvania  field,  60.5  to  64.4°  B.  (specific  gravity,  0.735  to  0.720). 

(c)  Distillation  analyses  showed  that  the  volatilities  characteristic 
of  motor  fuel  marketed  in  different  sections  of  the  country  varied  in 
the  same  order  as  that  noted  for  the  1919  survey  except  as  regards 
the  Rocky  Mountain  States.  In  1917  some  of  the  gasoline  marketed 
in  these  States  was  shipped  in  from  California  and  the  Mid-Continent 
field,  the  rest  was  produced  from  Rocky  Mountain  crudes.  The 
California  gasolines  had  the  same  low  boiling  range  (high  volatility) 
as  the  products  marketed  on  the  Pacific  coast.  The  samples  of  gaso- 
line produced  from  Mid-Continent  and  Rocky  Mountain  crude  were 
of  relatively  low  volatility  (high  boiling  range).  In  the  1919  survey 
practically  all  the  gasoline  marketed  in  the  Rocky  Mountain  district 
was  produced  from  Rocky  Mountain  crude.  The  grade  of  gasoline 
was  more  uniforml}r  of  high  boiling  range  than  in  1917.  Certain  ex- 
ceptions to  the  general  rules  regarding  volatility  characteristic  of  the 
different  districts  of  the  country  were  observed  for  the  1917  survey, 
but  these  exceptions  were  not  always  similar  to  those  observed  in 
the  1919  survey. 
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(d)  The  general  range  of  unsatiiration  of  samples  collected  in  1917 
was  between  less  than  1  per  cent  and  6  per  cent.  This  indicates  that 
the  maximum  content  of  cracked  distillates  in  the  gasoline  marketed 
during  that  year  was  only  about  half  that  of  gasoline  sold  by  the 
same  companies  in  1919. 

(e)  The  proportion  of  samples  collected  in  1917  that  were  ''sweet" 
to  the  "doctor"  test  was  greater  than  the  proportion  of  the  samples 
•'sweet"  to  this  test  in  1919. 

(/)  Results  of  the  1917  survey  showed  volatility  differences  char- 
acteristic of  various  companies  in  much  the  same  way  as  the  1919 
survey.  The  1917  survey  showed,  however,  a  greater  tendency  on 
the  part  of  small  refiners  to  produce  gasolines  of  relatively  high  vola- 
tility (low  boiling  range).  By  1919  a  number  of  these  companies 
had  abandoned  their  former  practice  and  were  adopting  standards  of 
volatility  equivalent  to  those  of  the  larger  companies. 

10.  The  important  differences  between  results  of  the  1917  and  1919 
surveys  may  be  summarized  briefly  as  follows: 

(a)  The  gravity  of  gasoline  was  in  general  lowered  2  to  3  degrees 
Baume  during  the  two-year  period. 

(b)  The  results  obtained  by  measuring  percentages  of  unsatiiration 
indicated  that  the  output  of  cracked  distillates  had  practically 
doubled  in  the  course  of  the  two-year  period. 

(c)  As  regards  volatility,  it  was  shown  that  gasoline  marketed  in 
1919  contained  about  the  same  content  of  low  boiling  (high,  volatile) 
constituents  as  the  average  grade  marketed  in  1917,  but  that  the 
upper  boiling  limits,  particularly  the  90  per  cent  mark  and  dry  point, 
were  appreciably  higher  in  1919  than  in  1917,  the  average  difference 
being  about  15°  C.  (27°  F.). 
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Table  15. — ■  Marh  ting  data  and  analytical  figures  for  gasolines 

ALABAMA.. 


Sam- 
ple 

No. 


City. 


Corn- 
pan  v 
No. 


Sample 

col- 
lected 
from  *- 


Price,  cents 
per  gallon. 


Gravity  at 
15"  C. 


Distillation.* 


Re- 
tail. 


Tank  |  Specific- 
wagon,  gravity. 


De- 
grees 
Baume 


First, 
drop. 


5 

per 

cent 

mark 


10    | 
per 

cent  j  cent 
mark.  mark. 


20 
per 


30 

per 

cent 

mark 


Birmingham . 

....do 

....do 

....do 

....do 

do 

Mobile ... 

....do 

....do 

....do 

....do 

267     Montgomery . 

do 

do 

270    do 


256 
257 

-"■ 
259 
260 
261 
262 
263 
261 
265 
260 


2 

6 
12 
12 

1 
248 

2 
57 
65 
12 

1 

2 
12 

1 
249 


26* 

i 
24* 

(») 

24* 

26* 

24* 

26* 

26* 

24* 

26* 

24* 

25 

23 

25 

23 

25 

25 

23 

25 

23 

26* 

24* 

26* 



26* 

24* 

26* 

24* 

0.735 
.753 
.743 
.747 
.746 
.'767 
.738 
.741 
.750 
.748 
.746 
.73S 
.749 
.742 
.781 


60.5 

55.9 

58.4 

57.4 

57.7 

52.5 

59.7 

58.9 

58. 

57.2 

57.7 

59.7 

56.9 

58.7 

49.3 


/  113 
I    45 

I  172 
\     78 

/  129 
\    54 

/  129 
I    54 

118 
48 

1.54 
68 

/  113 

I     45 

f  136 

\    58 


;l 


118 

48 


129 
54 


122 
50 


111 
44 


124 
51 


108 

42 


154 
68 


142 
61 


203 
95 


160 
71 


172 
78 


185 

85 


194 
90 


133 
56 


174 

7fl 


158 
70 


186 

82 


167 

75 


140 


164 

75 


174 
79 


176 

80 


162 

72 


22S 
109 


181 
83 


203 
95 


203 
95 


156 

69 


205 


201 
94 


189 
87 


158 

7' I 


16< 

'..ii 


198 
92 


185 
85 


192 

89 


239 
115 


207 

97 


216 
102 


221 
105 


223 
106 


169 

76 


230 
110 


212 
100 


228 
109 


214 
101 


183 

84 


22s 
109 


219 
104 


199 
93 


212 
100 


255 

124 


228 
109 


235 
113 


237 
114 


239 
US 


203 

95 


248 
120 


239 
115 


246 
119 


234 
112 


207 
97 


248 
120 


234 
112 


212 
100 


ARIZONA. 


271      Tucson. 
...do. 

273    do. 

274    do. 

do. 

276    do. 


14,    D. 


.756 


0.762  53.7 
55.  4 
55.2 
. 755  I  55.  4 
.765  53.0 
.766         52.8 


140 
60 


118 


f  117 
\    « 

/  126 
\    52 


135 
57 


118 

is 


172 
78 


160 

71 


167 
75 


147 

71 


167 
75 


165 

74 


is:  i 
87 


181 
83 


187 


1 83 


1S1 

83 


lsl 
S3 


203 
95 


216 
102 


212 
100 


201 
94 


203 
95 


216 
102 


230 
110 


235 
113 


234 
112 


217 
103 


219 
104 


1  In    this  column,  D 
plant;"  R,  ''refinery;" 

2  For  each  sample,  the 

- 


means  "distributing  station;"  F,  "filling  station;"  G,  "garage;"  P,  "gasoline 

rvice  stations;"  T,  "tank  wagon;"  W,  "warehouse;"  X,   "retail  store." 

upper  line  shows  results  in  degrees  Fahrenheit  and  the  lower  line  in  degrees  centi- 
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collected  in  the  1919  survey,  arranged  by  States. 

ALABAMA. 


Distillation  « — Continued 

. 

Distil- 
lation 

loss, 
per 
cent. 

Sam- 
ple 
So. 

40 

per 

com 

mark. 

45 

per 

cent 

mark. 

50 
per 

cent 
mark. 

60 
per 
cent 

mark. 

70 
per 

cent 
mark. 

80 
per 

cent 
mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 
per 

cent 
mark. 

Dry 
point. 

Aver- 
age 
boiling 

point . 

230 
110 

239 
115 

248 
120 

268 

131 

289 
M3 

322 
161 

365 
185 

415 
213 

432 
222 

433 
223 

257 
125 

s  „ 

256 

268 
131 

277 
136 

284 
140 

300 
149 

315 

157 

338 
170 

369 

187 

412 
211 

430 
221 

435 
224 

291 

144 

)  » 

257 

248 
120 

257 

125 

266 

130 

288 
142 

302 
150 

334 
168 

372 
189 

408 
209 

417 
214 

428 
220 

271 
133 

}  ,« 

258 

25T 
125 

264 
129 

275 
135 

293 
145 

318 
159 

347 
175 

387 
197 

424 
218 

437 

225 

448 
231 

280 
138 

)      Ll 

259 

250 

121 

253 
123 

259 
126 

277 
136 

293 
145 

313 
156 

345 
174 

388 
198 

403 
206 

405 
207 

266 
130 

]■   2.0 

260 

253 
123 

262 

128 

271 
133 

289 
143 

307 

153 

334 
168 

372 
189 

412 
211 

423 
217 

432 
222 

280 
138 

}    « 

261 

219 

104 

232 
111 

244 
118 

264 
129 

289 
143 

327 
164 

367 
186 

428 
220 

430 

221 

253 
123 

}   3.5 

262 

264 
129 

273 
134 

282 
139 

297 
147 

311 
155 

322 
161 

361 
183 

388 

198 

401 
205 

415 
213 

279 

137 

}   ,0 

263 

259 
126 

270 
132 

280 
138 

298 

148 

320 

160 

347 
175 

387 
197 

414 
212 

437 
225 

439 
226 

280 
138 

}   ,8 

264 

264 
129 

270 
132 

275 
135 

295 
146 

313 
156 

334 
168 

365 
185 

392 
200 

410 
210 

419 
215 

279 
137 

}   » 

265 

248 
120 

257 
125 

266 
130 

286 
141 

306 
152 

331 

166 

356 
180 

392 
200 

406 
208 

419 
215 

270 
132 

}   ,.. 

266 

225 
107 

234 
112 

243 
117 

262 
128 

284 
140 

311 
155 

356 
180 

408 
209 

423 
217 

424 
218 

252 
122 

|   2.0 

267 

264 
129 

257 
125 

284 
140 

300 
149 

316 

158 

325 
163 

365 
185 

399 
204 

412 
2U« 

421 
216 

279 
137 

|   2.0 

268 

246 
118 

255 
124 

262 

128 

275 
135 

291 
144 

311 
155 

342 
172 

388 
198 

399 
204 

262 
128 

}   3.0 

269 

220 

no 

243 
117 

253 
123 

277 
136 

297 
147 

325 
163 

358 
181 

392 
200 

406 
208 

414 
212 

264 
129 

}   ,.0 

270 

ARIZONA. 


230 
110 

234 
112 

241 
116 

252 
122 

266 
130 

284 
140 

309 
154 

334 
168 

345 
174 

352 
178 

244 
118 

} 

1.3 

271 

246 
119 

255 
124 

264 
129 

286 
141 

304 
151 

327 
164 

361 
183 

408. 
209 

426 
219 

426 
219 

268 
131 

! 

2.0 

272 

252 
122 

262 
128 

270 
132 

288 
142 

309 

154 

329 
165 

370 
188 

435 
224 

442 
228 

273 
134 

; 

2.7 

273 

252 
122 

257 
125 

264 
129 

282 
139 

304 
151 

327 
164 

360 
182 

406 
208 

426 
219 

428 
220 

270 
132 

> 

2.2 

274 

230 
110 

237 
114 

244 
118 

257 
125 

275 
135 

297 
147 

325 
163 

267 
186 

376 
191 

410 
210 

252 
122 

} 

1.5 

275 

232 
111 

239 
115 

244 
118 

261 

127 

277 
136 

336 

169 

388 
198 

405 

207 

408 
209 

412 
211 

261 
127 

1 

1.8 

276 

2  No  retail  station  price  obtained. 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 

ARKANSAS. 


Sam- 
ple 
No. 


Citv. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Cravitv  at 
15°  C. 


Specific 
gravity. 


De- 
grees 
Baum6. 


Distillation. 


First 
drop. 


5 

10 

per 
cent 
mark. 

per 
cent 
mark. 

140 
60 

167 
75 

185 
85 

198 
92 

176 

80 

189 

87 

172 
78 

189 

87 

154 

68 

172 
78 

129 

54 

153 
07 

127 
53 

145 
63 

183 

S4 

199 
93 

180 

82 

192 
89 

163 
73 

181 
83 

151 
66 

172 

78 

181 

83 

194 
90 

20 
per 
cent 

mark. 


30 

per 

cent 

mark 


277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
2S7 
288 


Hot  Springs. 

....do 

....do 

....do 

Little  Rock. 

do 

do 

do 

do 

do 

do 

do 


15 
9 
9 
9 
140 
15 
15 


9 
213 

17 


26 
26 

26 

26 

26 

26 

26 

28} 

28} 

26 

26 

26 


24 

24 

24 

24 

24 

24 

24 

26* 

26} 

24 

24 

24 


0. 748 
.745 
.746 
.745 
.743 
.738 
.736 
.749 
.750 
.746 
.747 
.750 


57.2 
57.9 
57.7 
57.9 
5S.4 
59.7 
60.2 
56.9 
56.7 
57.7 
57.4 
56.7 


/  106 
I    -11 

/  153 

\    67 

/  145 
\    63 

J  135 

It    57 

/  113 

jl    45 

f    o7 
V    36 

f    95 
I    35 

/  153 

\    67 


/  145 
\    63 

f  135 
I    57 

f  113 

\     45 

J  135 

\    57 


225 
107 


212 
100 


210 
99 


198 
92 


194 
90 


185 
85 


217 
103 


212 
100 


201 
94 


205 
96 


217 
103 


264 
129 


228 
109 


226 
108 


228 
109 


217 

103 


243 
117 


232 
111 


230 
110 


228 
109 


216 
102 


228 
109 


235 
113 


CALIFORNIA. 


289 
200 
291 
292 
293 
294 
295 
296 
297 
298 
299 


Berkeley 

....do 

do 

do 

Los  Angeles. 

do 

do 

do 

do 

do 

Sacramento. 


19 

G 

20.} 

0.748 

16 

D 

m 

.763 

16 

D 

134 

.7% 

13 

D 

201 

.754 

13 

F 

20} 

.753 

92 

F 

20| 

.771 

84 

F      .    . 

20} 

.746 

256 

F...    . 

20} 

.760 

14 

F      . 

20i 

.757 

72 
19 

F 
G 

20J 

21 

19 

.760 
.766 

/  113 
\    45 

f  133 
\    56 


51.6 


52.9 


/  219 
jl  104 

f  135 
\    57 

'f  117 

I  ^ 
'  J  127 
\    53 

|  131 
\    55 

/  124 

\    51 

/  120 
{    49 

f  124 
I     51 

f  131 
\    55 


153 
67 

158 
70 

190 

88 

205 
96 

176 

80 

196 
91 

221 
105 

239 
115 

259 
126 

268 
131 

279 
137 

286 
111 

176 

80 

192 
89 

208 
98 

219 
194 

171 

.  7 

1-7 
86 

205 
9S 

221 
105 

185 
85 

199 
93 

219 
104 

237 

114 

162 
72 

176 
80 

192 
89 

210 
99 

174 

79 

1-7 
S6 

205 

96 

221 
105 

165 

74 

183 

83 

203 

95 

219 

104 

171 

77 

185 

85 

205 

96 

217 

103 

169 

76 

181 

S3 

201 

94 

219 
104 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

ARKANSAS. 


Distlllal  ion— Continued. 

Pistil- 

Sam- 
ple 

No. 

40 

45 

50 

no 

70 

80 

90 

95 

96 

Aver- 

loss, 

per 

cent. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

Pry 

point. 

age 
boiling 
point. 

289 
143 

293 
145 

306 
152 

324 

162 

340 
171 

360 

1S2 

394 
201 

433 
223 

437 
225 

291 
144 

|      2.5 

277 

228 
109 

250 
121 

259 
126 

275 
135 

293 

145 

315 
157 

351 
177 

388 
198 

401 

205 

414 
212 

266 
130 

}   j.. 

278 

243 
117 

252 
122 

255 
124 

282 
139 

300 
149 

327 

164 

372 
189 

415 
213 

428 
220 

437 
225 

271 
133 

}     ,0 

279 

24G 
119 

259 
125 

266 
130 

284 
140 

309 
154 

331 
168 

379 
193 

428 
220 

446 
230 

453 
234 

275 
135 

}    ... 

280 

235 

113 

24S 
120 

257 
125 

277 
136 

295 
146 

324 

162 

363 

184 

399 
204 

412 
211 

424 
218 

261 

127 

}    « 

281 

280 
138 

275 
135 

244 
118 

298 
148 

284 
140 

252 
122 

311 
155 

298 
148 

259 
126 

331 
166 

322 

161 

271 
133 

351 

177 

345 
174 

291 
144 

374 
190 

370' 
188 

315 
157 

414 
212 

414 
212 

345 

174 

437 
225 

424 
218 

421 
216 

289 
143 

282 
139 

268 
131 

\      5.9 
}      6.8 

}    ■* 

282 

283 

381 
194 

342 
200 

284 

243 
117 

230 
110 

259 
126 

275 
135 

293 

145 

311 
155 

343 
173 

381 
194 

396 

202 

410 
210 

264 
129 

}    -8 

285 

232 
111 

243 
117 

248 
120 

275 
135 

295 
146 

318 
159 

354 
179 

392 
200 

403 
206 

417 
214 

261  \\      1  0 
127   J          J 

286 

248 
120 

259 
126 

270 
132 

291 
144 

316 
158 

343 
173 

383 
195 

430 
221 

439 

226 

455 
235 

275   \      1  j 
135/      1*1 

287 

252 
122 

201 
127 

262 

128 

288 
142 

307 
153 

331 

160 

361 
183 

390 
199 

392 

200 

415 
213 

273   \          o 
134    /        -8 

288 

CALIFORNIA. 


210 
102 

221 
105 

230 
110 

244 

US 

202 
128 

279 
137 

315 
157 

356 
ISO 

37S 
192 

392 
200 

237 
114 

} 

1.8 

289 

252 
122 

257 
125 

201 
127 

275 
135 

291 
144 

334 
168 

340 
171 

374 
190 

388 
198 

392 

200 

206 
130 

} 

2.8 

290 

298 
148 

302 

150 

307 
153 

318 
159 

329 
165 

347 
175 

374 

190 

405 
207 

411 
212 

433 
223 

315 
157 

} 

.4 

291 

230 
110 

235 
113 

241 

116 

250 
121 

206 
130 

284 

110 

309 
154 

313 
173 

350 
ISO 

307 
1S6 

246 
119 

} 

1.3 

292 

234 
112 

239 

115 

244 
118 

259 
126 

275 
135 

293 
145 

322 
101 

352 
178 

367 
186 

370 
191 

248 
120 

} 

1.5 

293 

250 

121 

257 
125 

204 
129 

279 
137 

2^9 
143 

311 
155 

310 
171 

374 
190 

3SS 
198 

403 
206 

200 
130 

} 

.8 

294 

225 
107 

232 
111 

239 

115 

252 
122 

273 
134 

293 
145 

325 
163 

301 
183 

381 
194 

394 
201 

246 
119 

1 

t 

1.4 

295 

237 
114 

244 
118 

244 
118 

206 
130 

2«0 
138 

307 
153 

340 
171 

374 
190 

388 
198 

405 
207 

255 
124 

} 

1.1 

296 

234 
112 

211 
116 

248 

120 

204 
129 

277 
136 

298 
148 

327 

164 

300 
182 

374 
190 

3% 
202 

252 
122 

} 

.8 

297 

232 
111 

237 
114 

2)3 
117 

202 
128 

277 
136 

297 
147 

327 
164 

301 
1S3 

372 
189 

390 
199 

250 

121 

} 

1.2 

298 

231 
112 

239 
115 

246 
119 

257 
125 

273 
134 

298 

148 

329 
165 

367 
186 

378 
192 

390 
199 

252 
122 

} 

1.4 

299 

1728°— 20— Bull.  101- 
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Table  15. —  Marketing  data  and  analytical  figures  for  gasolines 
CALIFORNIA— font  inued. 


Sam- 
ple 

No. 


City. 


Com- 
pany 
No! 


Sample 

col- 
lected 
from — 


Price,  cents 
per  gallon 


Re- 
tail. 


Gravity  at 
15°  C. 


Tank   Specific 
wagon,  gravity. 


De- 
grees 

Baiund 


Distillation. 


First 
drop. 


per 
cent 
mark. 


10        20 

per      per 

cent  I  cent 

mark.  mark. 


30 

per 

cent 

mark 


300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 


Sacramento. 


ao 

do 

do 

do 

do 

do 

do 

San  Diego 

do 


San  Francisco. 

do 

do 

do 

do 

do 

....do 


G 

S. 
S. 
S. 
S. 
S. 
G 
S. 
G 
G 
F 
D 
D 
G 
D 
F 
F. 

G 
F 

G 
F 
F 
F 


15 

21 

21 

21 

21 

21 

20 

21 

21 

21 

13| 

20| 

20J 

20i 

20i 

68 


0.S05 
.761 
.763 
.770 
.764 
.765 
.762 
.759 
.756 
.750 
.790 
.763 
.755 
.750 
.752 
.710 
.710 


43.9 


212 

100 


111 
44 


53.2   {^ 


53.7 


55.2 


120 
19 


129 
54 


113 

45 


53.5  U 
55.4  {  lf2 
56.7  {I" 
56.2  Us 
67.2  {  *} 
67.2  |{    |f 


257 
125 


163 

73 


165 

74 


1S1 
83 


174 


163 
73 


154 
68 


163 
73 


151 
66 


243 
117 


176 
80 


178 
SI 


149 
64 


160 
71 


264 
129 


172 

7S 


181 

85 


1-.7 
86 


1S5 

85 


ISO 
82 


172 
78 


1S1 
83 


167 
75 


253 

123 


196 

91 


169 
7b 


178 
81 


100 
38 


102 
39 


277 
136 


194 
90 


210 
99 


212 
100 


205 


201 
94 


201 
94 


201 

94 


268 
131 


223 
106 


207 
97 


194 
90 


203 
95 


113 

45 


113 

4.", 


2S6 
141 


208 
98 


225 

107 


230 

no 


216 

in.' 


212 
100 


217 
103 


212 

too 


210 
102 


210 
99 


ago 

13.8 


J 11 
110 


212 
100 


212 
100 


221 

105 


126 
52 


126 

:.2 


COLORADO. 


317  Colorado  Springs. 

318   do 

310   do 

320  Denver 

321    do 

322   do 


28 

26 

0.762 

53.7 

/  118 

t    48 

153 

67 

176 

80 

208 
98 

239 
115 

2S 

26 

.756 

55.2 

t  142 

I    61 

192 
89 

201 
94 

217 
103 

237 
114 

28 

20 

.762 

53.7 

/  HI 
\     44 

102 

72 

ISO 
82 

208 

239 
115 

28 

26 

.  754 

55.7 

/  142 
\     01 

176 

80 

189 

-7 

212 
100 

234 
112 

28 

.751 

56.4 

r  136 

\    58 

181 

83 

190 
91 

219 
104 

239 
115 

28 

.757 

55.0 

/  118 
\    48 

100 
71 

183 

84 

208 
98 

234 
112 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

CALIFORNIA— Continued. 


COLORADO. 


Distillation— Continued. 

Distil- 
lation 

loss, 

per 
cent. 

Sam- 
ple 
No. 

40 
per 

cent 
mark. 

per 
cent 

mark. 

50 
per 

cent 
mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 
per 

cent 
mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 
per 

cent 
mark. 

Dry 
point. 

Aver- 
age 
boiling 
point. 

298 

lis 

304 

151 

307 
1S3 

320 
160 

333 
167 

354 
179 

388 
198 

417 
214 

430 
221 

439 

226 

316 
158 

}   1.3 

300 

219 
104 

286 
108 

234 
112 

243 

117 

259 
126 

280 

138 

313 
156 

347 
175 

361 
1S3 

388 

198 

241 
116 

>    "; 

301 

211 
11G 

246 
119 

252 
122 

270 
132 

286 

141 

304 
151 

315 
157 

361 
183 

370 
188 

379 
193 

252 
122 

J   ,0 

302 

211 
IIS 

252 
122 

261 
127 

273 

134 

288 
142 

306 
152 

334 

108 

360 
182 

369 

187 

388 
198 

259 

120 

}  >■' 

303 

221  i 
108 

234 

112 

246 
119 

255 
124 

262 
128 

277 
136 

302 

150 

329 

165 

334 
163 

363 

184 

243 
117 

}  - 

304 

223 

106 

228 
109 

234 

112 

244 

118 

257 
125 

275 
135 

300 

149 

329 
165 

338 

170 

360 
182 

241 
116 

}  ■• 

305 

231 

112 

239 
115 

246 
119 

255 

124 

280 
138 

311 
155 

334 
168 

374 
190 

388 
198 

394 
201 

253 
123 

}  •• 

306 

225 

107 

232 

111 

237 
114 

255 

124 

270 
132 

295 

146 

338 

170 

369 

187 

381 
194 

396 
202 

246 
119 

}   L. 

307 

230 
110 

237 
114 

244 
118 

257 
125 

270 
132 

286 
141 

315 
157 

354 
179 

365 
185 

374 
190 

244 
118 

}   » 

308 

225 
107 

228 
109 

237 
114 

257 
12.5 

275 
135 

298 
148 

331 
166 

374 
190 

388 
198 

399 
204 

202 
128 

|   2.2 

309 

243 

145 

298 

148 

302 

150 

316 

158 

329 

165 

347 
175 

381 
194 

419 
215 

433 
223 

444 
229 

309 
154 

i   " 

310 

252 
122 

257 
125 

262 
128 

273 
134 

289 
143 

307 
153 

334 
168 

361 
183 

378 
192 

385 
196 

262 
128 

}   » 

311 

230 

110 

235 
113 

243 
117 

262 
128 

271 
133 

279 
137 

309 
154 

329 

165 

340 
171 

345 

174 

244 
118 

}  ,8 

312 

230 

110 

237 
114 

241 
116 

252 
122 

277 
136 

298 
148 

334 

168 

374 
190 

387 
197 

392 
200 

246 
119 

}  „ 

313 

234 
112 

241 
116 

248 
120 

262 
128 

279 

137 

302 
150 

340 
171 

3S3 
195 

394 
201 

401 
205 

253 
123 

\     ,6 

314 

140 
60 

138 
59 

147 

64 

145 
63 

154 

68 

154 

68 

172 

78 

171 

77 

189 
87 

189 

87 

210 
99 

208 

98 

284 
140 

286 
141 

284 
140 

286 
141 

169 
76 

169 

76 

|   9.0 
\      9.0 

315 

316 

266 
130 

279 
137 

288 
142 

320 
160 

345 

174 

370 
188 

408 
209 

446 
230 

457 
236 

291 
144 

} 

3.3 

317 

255 
124 

264 
129 

273 
134 

293 

145 

306 
152 

340 
171 

374 
190 

408 

209 

417 
214 

424 
218 

279 
137 

} 

1.6 

318 

252 

122 

277 
136 

288 
142 

315 
157 

342 
172 

370 

188 

428 
220 

448 
231 

450 
232 

450 
232 

289 
143 

} 

2.3 

:;i0 

2r,3 
123 

262 
128 

273 
134 

291 
144 

316 

158 

342 
172 

381 
194 

421 
216 

430 
221 

432 
222 

279 
137 

} 

1.8 

320 

255 
124 

264 
129 

275 

135 

293 
145 

315 
157 

342 
172 

381 
194 

419 
215 

430 
221 

444 
229 

282 
139 

} 

.9 

321 

255 
124 

264 
129 

275 
135 

307 
153 

333 

167 

358 
180 

399 

204 

439 
226 

453 
234 

459 

237 

284 
140 

\ 

1.8 

322 

120         QUALITY   OF   GASOLINE    MARKETED   IX    UNITED   STATES. 

Table  15. — Marketing  data  and  analytical  fgurcs  for  gasolines 
COLORADO— Continued. 


Sam- 
ple 
No. 


City. 


Com- 
pany 
No. 


Price,  cents 
per  gallon. 
Sample 

col- 
lected 
from —  I    Re 


tail. 


Tank 
wagon. 


Gravity  at 

15°  0. 


Specific 
gravity. 


Distillation. 


De- 
grees 
BauiueT 


First 
drop. 


mark.;  mark. 


5 
per 
cent 


per 
cent 


20 

per 

cent 

mark. 


30 
per 

cent 
mark 


323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
3.39 
340 


Denver 

do 

do 

do 

do 

....do 

Fort  Collins. 

....do 

....do 

....do 

....do 

....do 

Pueblo 


.do. 


....do. 
....do. 
do. 

....do. 


10 
122 

111 

111 

4 

1 

10 

10 

10 

122 

4 

1 

10 

10 

59 

59 

4 

1 


G,  F. 
G,F. 
F.... 
G.... 
F.... 
F.... 
F.... 
F.... 
D.... 


36 

28 

28 

45 

28 

2S 

27 

27 

27 

27 

27 

27 

28 

28 

28 

28 

264. 

28 


26 


26 


0.726 
.756 
.758 
.695 
.751 
.756 
.760 
.759 
.759 
.743 
.749 
.762 
.700 
.760 
.755 
.745 
.747 
.  7.50 


63-0   {™I 


(  144 
\    62 


54.8 

71.4 

56. 

55.2   {    t 


I    95 
\    35 


109 


54.2 
54.5 


fill 
I     44 


133 
56 


54.5  {m 


5,4    {^ 


50  9   /  118 


53.7    | 

54.2    { 


54.2 
55.4 
57.9 
57.6 
55.2 


120 
49 

136 
58 

f  131 
\    55 

/  151 

\     06 

/  133 
\    56 


140 
00 


196 
91 


106 
41 


172 

78 


154 


156 
09 


162 
72 


119 


162 
72 


160 
71 


ITS 
81 


174 

79 


192 

89 


180 

82 


ISO 
82 


138 
59 


151 

66 


205 

96 


208 
98 


113 
45 


190 


ITS 
79 


180 

82 


171 

77 


1T4 
79 


103 
73 


174 

79 


181 

83 


192 


194 
90 


210 
99 


196 

91 


196 
91 


100 
71 


167 
75 


221 

105 


228 
109 


126 
52 


214 
101 


210 
99 


219 
104 


203 
95 


212 
100 


185 
85 


205 
96 


217 
103 


214 
101 


214 

101 


239 
115 


221 
105 


210 
99 


192 
89 


CONNECTICUT. 


341 
342 
343 
344 
345 


Bridgeport. 

do 

do 

do 

Hart'ord... 


2 
2 

G 

24  J 
244 

0.739 
.750 

S 

25 

5 

B 

25 

24  J 

.744 

1 

G 

28 

24". 

.751 

2 

F 

27 

24  4 

.739 

59.4    { 

L 

50.7   | 
58.2   | 

50.4    | 


I  115 

40 


147 

64 

105 
74 

198 
92 

221 
105 

172 

78 

190 

88 

217 
103 

239 
115 

162 
72 

172 
78 

212 
100 

232 
111 

154 

08 

178 
81 

212 
100 

235 
113 

149 

65 

165 
74 

196 
91 

221 
105 
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collected  in  the.  1919  survey,  arranged  by  States — Continued. 

COLORADO— Continued. 


ion  — Continued 

Distil- 
lation 
loss, 
per 
cent. 

Sam- 
ple 
No. 

40 
per 

cent 
mark. 

45 

per 

cent 

mark. 

50 
per 

cent 
mark. 

60 

per 
cent 
mark. 

70 

cent 

mark. 

SO 

i  er 
cent 
mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 
point. 

Aver- 
age 

boiling 
point. 

194 

90 

20.3 
95 

210 
99 

253 

106 

214 
118 

271 
133 

315 
157 

358 
181 

376 
191 

3*1 
194 

223 
106 

}      2.0 

323 

248 

120 

259 
126 

270 
132 

2vi 
140 

151 

329 
166 

369 
187 

410 
210 

426 
219 

435 
224 

279    \           „ 
137    /         -8 

324 

261 

127 

270 
132 

277 
130 

291 

144 

311 

155 

329 
165 

358 

181 

3*3 
195 

394 

201 

417 
214 

279     ^          1    8 

137   /      l-8 

325 

1.53 

67 

162 
72 

169 
76 

187 

86 

207 
97 

234 
112 

2*0 
138 

3*1 

194 

3*1 
194 

I       3.6 

326 

250 

121 

261 
127 

271 
133 

291 
144 

311 

155 

329 
105 

370 
188 

392 
200 

406 
208 

419 
215 

S}  »■- 

327 

262 

12S 

279 
137 

203 
145 

316 
15S 

345 
174 

374 
190 

417 
214 

455 
235 

468 

242 

473 
245 

293 

145 

|      2.2 

328 

273 
134 

288 

142 

302 
150 

327 
164 

356 
18C 

388 

198 

426 
219 

446 
230 

298 
148 

}   « 

329 

248 
120 

259 
126 

271 
13S 

300 
149 

331 
166 

369 

1>7 

4!0 
210 

446 
230 

462 
239 

475 
246 

286 

111 

}      L. 

330 

266 
130 

279 
137 

291 
144 

316 
158 

342 

172 

372 
189 

419 
215 

439 
226 

289 

331 

143   /      s'z 

228 
109 

237 
114 

246 

119 

270 
132 

309 

154 

349 
176 

397 
203 

428 
220 

442 
228 

451 
233 

266  \ 

130   /      *■* 

1 

332 

243 
117 

253 
123 

280 
13S 

286 

141 

298 

148 

320 
150 

354 
179 

3*1 
194 

304 
201 

405 
207 

264  !\       ,  , 
129   /      lQ 

333 

266 

lb; 

277 
136 

288 
142 

313 
156 

338 
170 

313 
187 

369 

216 

421 
233 

451 
242 

468 

247 

295 
146 

)      « 

334 

255 

124 

270 
132 

279 
137 

297 
147 

320 
160 

345 

174 

378 
192 

406 
208 

415 
213 

430 
321 

280 
138 

}        •• 

335 

253 
123 

266 

130 

275 
135 

297 
147 

320 
160 

345 
174 

379 
193 

405 

207 

415 
213 

424 
21S 

279 
137 

}      ... 

336 

279 
137 

286 
141 

295 
146 

313 

150 

331 
166 

351 
177 

379 
193 

410 
210 

419 
215 

433 
223 

295 
146 

}      » 

337 

262 
12* 

266 
130 

270 
132 

288 
142 

306 
152 

324 

162 

356 
180 

387 

197 

394 
201 

406 
208 

273 
134 

}      » 

338 

241 
116 

250 
121 

257 
12.5 

280 
138 

300 

149 

325 

103 

363 
184 

397 
203 

406 
208 

424 
218 

268 
131 

}        •' 

339 

257 

125 

275 
135 

288 

142 

311 
155 

342 
172 

369 

is; 

399 

204 

442 
228 

4.51 
233 

451 
233 

2.<2 
139 

|      3.0 

340 

CONNECTICUT. 


839 

115 


2-57 
125 


250 
121 


255 
124 


239 
115 


21* 
120 


266 
130 


257 
125 


262 

128 


120 


201 
127 


275 
135 


257 
125 


275 
135 


257 
125 


2S0 
138 


291 
144 


288 

142 


2*9 
143 


1J77 
136 


302 
150 


306 
152 


306 
152 


304 
151 


29* 

148 


327 
164 


336 
169 


325 
163 


333 
107 


325 
103 


369 

1-7 

415 
213 

374 
190 

415 
213 

360 
182 

392 

200 

367 
186 

410 
210 

363 
184 

414 
212 

428 
220 


430 
221 


403 
200 


428 
220 


428 
220 

264 
129 

437 
225 

279 

137 

408 
209 

268 
131 

419 
215 

271 
133 

428 
220 

262 
128 

2.2 


122  QUALITY    OF    GASOLIXE    MARKETED    IX    UNITED    STATES, 


Table  15. — Marketing  data  and  analytical  figures  for  gasoline* 

CONNECTICUT— Continued. 


Sam- 
ple 
No. 


City. 


34C      Hartford. 
317    do... 


34S    do 

319    do 

350  ( do 

351  New  Haven. 

352    do 

353    do 

3-54    do 

355    do 

do 

do 

do 


356 
357 
358 


Com- 
pany 
No. 


6 

219 

219 

5 

1 

13 

18 

37 

138 

2 

5 

1 

21 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


26 
27 
27 
27 
32 
25 
21 
25 
25 
26 


Gravity  at 

15°  C. 


Specific 

gravity 


244 

241 

241 

28 

244 


24i 
244 
244 


26*.         24| 
25  244 


0.750 
.744 
.711 
.742 
.749 
.728 
.752 
.740 
.740 
.739 
.743 


De- 
grees 
Baume. 


Distillation. 


First 
drop. 


56.7 
58.2 
58.9 
58.7 
56.9 
62.3 
56.2 
59.2 
59.2 
59.4 
58.4 
55.4 
59.7 


131 


5         10 

per      per 

cent  |  cent 

mark.  mark. 


158 
70 


216 
102 


212 
100 


165 
74 


136 
58 


183 

84 


167 
75 


196 
91 


158 
70 


149 
65. 


107 
75 


133 
56 


158 
70 


mark,  mark 


176 
80 


225 
107 


223 
106 


185 
85 


154 
66 


189 
87 


185 

85 


183 
84 


165 
74 


183 
84 


149 
65 


178 
81 


20 
per 
cent 


30 
per 
cent 


207 
97 


244 
118 


239 
115 


212 
100 


181 
83 


194 
90 


221 
105 


226 
108 


219 
104 


196 
91 


212 
100 


174 
79 


208 
98 


230 

110 


257 
125 


252 
122 


232 

111 


203 
95 


201 
94 


246 
119 


239 
115 


243 
117 


221 

105 


230 
110 


196 

91 


230 
110 


DELAWARE. 


359 
360 
361 

3.,  2 
363 


"Wilmington. 

do 

do 

do 

do 


18     G. 

145     S. 


I 
27     |     24.3       0.74.', 

27         24.3  :       .753 


24.3 
24.3 
24.3 


.735 
.739 
.756 


57.9 
55.9 
60.5 
59.4 
55. 2 


117 

47 


158 

70 


117 

47 


145 
63 


147 
64 


178 
81 


149 
65 


163 
73 


165 
74 


192 

89 


165 
74 


194 
90 


189 
87 


223 
106 


192 
89 


219 
104 


223 
106 


237 
114 


212 
100 


DISTRICT   OF   COLUMBIA. 


1037 

1039 
1040 
1  ill 


Washington. 

do 

do 


.do. 

.do. 


116  I  D. 
116  |  D. 
199  ]  D. 

7  D. 

1  D. 


30   ;  0. 710 

22.  5  j  .745 

22. 5  I  .742 

22. 5  j  .  739 

22.  5  I  .750 


67.2 
57.9 
5.  87 
59.4 
56.7 


101 
(0 


176 
80 


118 
48 


176 
80 


153 
67 


115 
46 


193 
92 


135 
57 


194 
98 


172 
78 


1 10 
60 


223 
106 


167 

75 


216 
102 


205 
96 


172 
78 


248 
120 


207 
97 


239 
115 


ins 
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collected  in  the  1919  surioj,  arranged  by  States — Continued. 

CONNECTICUT    Continued. 


Distillation— Continued 

Distil- 
lation 

.Sam- 

40 

cent 

mark. 

45 

per 

cent 

mark. 

60 

l>er 
cent 

mark. 

60 
per 

Cl'Ill 

mark. 

70 

per 

cent 

mark. 

80 

per 

cent 

mark. 

90 

per 
cent 
mark. 

95 

per 
cent 
mark. 

96 
per 

cent 
mark. 

Dry 
point. 

Aver- 
age 
boiling 
point. 

loss, 
per 

ecu: . 

ple 

.\  i 

252 
122 

262 
128 

273 
134 

293 
145 

320 
160 

354 
179 

401 
205 

457 
236 

466 
241 

466 

242 

282 
139 

}     ,.S 

346 

270 
132 

277 
136 

280 
138 

293 
145 

311 
155 

329 
165 

358 
181 

383 

195 

397 
203 

415 
213 

286 

141 

}       ■• 

347 

364 

129 

268 
131 

277 
136 

293 
145 

307 
153 

324 
162 

352 

178 

3S7 
197 

397 
203 

401 
205 

282 
139 

}      L, 

348 

i 
120 

257 
125 

264 

129 

280 

13S 

298 

148 

318 
159 

352 
17S 

397 
203 

410 
210 

414 
212 

266 
130 

\      2.2 

349 

226 

108 

208 
98 

239 
115 

212 
100 

248 
120 

214 
162 

277 
136 

221 
105 

304 
151 

230 
110 

331 
166 

241 
116 

370 
188 

262 
128 

414 
212 

327 
164 

255 
124 

223 

106 

!  « 

}  » 

350 

289 
143 

302 
150 

351 

264 

129 

273 
134 

2^2 
139 

302 
150 

320 
160 

345 
174 

383 

195 

428 
220 

444 
229 

451 
233 

284 
140 

|      2.0 

352 

250 

121 

2.57 
125 

257 
125 

271 
133 

286 
141 

300 
149 

329 
165 

361 
183 

378 
192 

381 

194 

264 
129 

|      2.2 

353 

282 
128 

273 
134 

282 
139 

298 

lis 

318 
159 

343 
173 

379 
193 

428 
220 

444 
229 

280    \      3  0 

354 

239 
115 

248 
120 

257 
125 

277 
136 

298 
148 

325 
163 

363 
184 

414 
212 

428 

220 

428 
220 

2*'2    \      2  2 

355 

243 
117 

250 

121 

261 
127 

284 
140 

300 
149 

322 

161 

352 
179 

388 
198 

401 
205 

408 
209 

-'•■'■    \      2  0 
130  |/      /A> 

356 

210 
102 

228 
109 

241 
116 

270 
132 

295 

146 

327 
164 

367 
186 

414 
212 

421 
216 

252  \\      3  5 
122   /      60 

357 

246 
119 

253 
123 

266 
130 

280 
138 

304 
151 

327 
164 

360 
182 

401 
205 

414 
212 

414 
212 

266   1           . 
130   /      Aa 

358 

DELAWARE. 


237 
114 

248 

120 

257 

125 

271 

133 

298 
148 

324 

162 

358 
181 

401 
205 

419 

215 

426 

219 

261 
127 

} 

2.0 

359 

230 
110 

243 
117 

255 
124 

271 
133 

297 
147 

324 

162 

354 
179 

388 
198 

406 
208 

406 
20S 

255 
124 

} 

1.6 

360 

237 
114 

246 
119 

253 
123 

270 
132 

284 
140 

311 
155 

356 
180 

419 
215 

414 
229 

464 
240 

268 
131 

1.1 

361 

252 
122 

259 
126 

266 
130 

280 
138 

297 
147 

316 
158 

345 
174 

381 
194 

401 
205 

417 
214 

273 
134 

} 

.8 

302 

234 
112 

244 

118 

255 
124 

275 
135 

297 

147 

320 
160 

354 
179 

390 

199 

410 
210 

417 
214 

259 
126 

} 

2.2 

363 

DISTRICT 

OF   COLUMBIA. 

212 
100 

271 
133 

230 

110 

279 

137 

248 
120 

231 
144 

270 
132 

308 
152 

311 
155 

333 

167 

345 
174 

354 

179 

417 

214 

381 

194 

417 

214 

442 

227 

232 
111 

289 

143 

} 
} 

8.6 
1.8 

1037 

4i7 
214 

128 

220 

1038 

234 

112 

257 
125 

270 
132 

291 

144 

311 
155 

338 
170 

378 
192 

432 
222 

435 
224 

261 

127 

} 

3.1 

1039 

257 
125 

266 
130 

273 
134 

298 

14S 

315 

157 

334 
168 

365 
185 

394 
201 

406 
208 

419 
215 

277 
136 

1 
/ 

1.1 

1040 

246 

119 

255 
124 

266 
130 

282 
139 

307 
153 

331 
166 

365 

185 

399 
204 

415 
213 

419 
215 

266 
130 

} 

1.8 

1041 
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Table  15. — Marketing  data  and  analytical  fgnres  for  gasolines 

FLORIDA. 


Sam- 
ple 
No. 


City. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Gravity  at 
10°  C. 


Specific 
gravity 


De- 
grees 
Baum£ 


Distillation. 


First 
drop. 


5 

10 

per 
cent 

mark. 

per 
cent 

mark. 

156 
69 

171 
77 

163 
73 

176 
80 

169 
76 

189 

87 

1S3 

84 

203 
95 

167 
75 

183 

84 

167 
75 

1S5 
S5 

149 
65 

163 

73 

147 
54 

162 
72 

149 
65 

167 
75 

147 
64 

172 
78 

167 
75 

187 
86 

165 
74 

189 

87 

149 
65 

165 
74 

158 
70 

172 

78 

167 
75 

190 
88 

167 
75 

192 
89 

1G7 
75 

183 
84 

169 

76 

185 
85 

20 

per 

cent 

mark. 


30 
per 

cent 
mark 


364  Jacksonville. 

365    do 

386    do 

367   do 

368    do 

369    do 


370 
371 
372 
373 
374 


Pensacola. 
do 


.'iO. 


.do. 


.do. 


375    do. 


376 
377 
378 


Tampa. 

do.. 

do.. 


379    do. 

380    do. 

381 


G.,  F. 
D.... 

D 

F 

F 

D 

F 

D 

D 

F 

D.... 
D.... 
D.... 
F.... 
D.... 
F.... 
D.... 
P.... 


26 


I 
23J  '     0.734 


26 


26 


25 


234 
23* 
23! 
23| 
23| 
23J 
23! 
23* 
23! 
23! 
23! 
23! 
23! 
23! 
23! 

23! 


.731 
.749 
.750 
.745 
.745 
.741 
.741 
.740 
.748 
.749 
.749 
.743 
.746 
.749 
.753 
.746 
.750 


60.7 
61.8 
56.9 
56.7 
57.9 
57.9 
58.9 
58.9 
59.2 
57.2 
56.9 
56.9 
58.4 
57.7 
56.9 
55.9 
57.7 
56.7 


131 


190 


217 
103 


230 
110 


212 
100 


212 
100 


189 
87 


198 
92 


208 


214 
101 


217 
103 


188 
92 


225 

107 


223 
106 


207 
97 


212 
100 


201 

94 


203 
95 


237 

114 


248 
120 


230 
110 


230 
110 


208 


208 

98 


221 
105 


230 
110 


235 
113 


237 
114 


210 
99 


219 
104 


244 
118 


243 
117 


232 
111 


234 
112 


GEORGIA. 


26*         24!  '    0. 741 


26!         24! 


26*  |       24* 

26J 

26J 


748 

748 
24!  j  -744 
24!         • "40 


58.9 
57.2 
57.2 
58.2 
59.2 


131 
55 

171 

77 

196 
91 

2.10 
110 

253 
123 

131 
55 

162 
72 

176 
SO 

196 
91 

212 

100 

127 
53 

158 
70 

174 
79 

192 
89 

208 
98 

131 
55 

165 
74 

183 
84 

210 
99 

234 

112 

113 

45 

174 
79 

199 
93 

221 
105 

235 
113 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

FLORIDA. 


Distillation— Coni  u 

Distil- 
lation 

Sam- 

40 

per 

cent 

mark. 

45 

per 

cent 

mark. 

50 

per 

cent 

mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 

per 

cent 
mark. 

90 

per 

cent 

mark. 

95 
per 
cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 
boiling 

point. 

loss 

per 

cent. 

ple 
No. 

212 
100 

217 
103 

223 
106 

234 
112 

252 
122 

275 
135 

315 
157 

356 
ISO 

374 
190 

399 
204 

235 
113 

|   1.5 

304 

216 
102 

221 
105 

226 
108 

239 
115 

255 
124 

277 
136 

311 
155 

345 

174 

356 
180 

376 

191 

235 
113 

I   14 

305 

257 
125 

262 
128 

271 
133 

2S9 

143 

307 
153 

333 
167 

363 

1S4 

388 
198 

399 
204 

419 
215 

273 
134 

|   1.0 

366 

262 
123 

273 
134 

279 
137 

298 
148 

316 

158 

342 
172 

374 
190 

401 
205 

410 
210 

414 
212 

282 
139 

}   2.0 

367 

250 

121 

257 
125 

266 
130 

286 
141 

304 
151 

325 
163 

356 
180 

392 
200 

399 
204 

403 
200 

266 
130 

}   1.9 

368 

230 

121 

257 
125 

266 
130 

2*4 
140 

302 
150 

324 
162 

356 
ISO 

392 
200 

401 
205 

403 
206 

266 

130 

|   2.0 

369 

228 
109 

239 
115 

250 
121 

271 
133 

201 
144 

322 

161 

363 
1S4 

412 
211 

426 
219 

430 
221 

259 
126 

}   2.5 

370 

228 
109 

239 
115 

248 
120 

270 
132 

203 
145 

322 

161 

365 
185 

417 
214 

433 
223 

433 
223 

259 
126 

|   2.7 

371 

243 

117 

252 
122 

206 
130 

284 
140 

302 
150 

329 
165 

370 
188 

410 
210 

424 
218 

424 
218 

264 
129 

}   2.3 

372 

250 
121 

259 
126 

268 
131 

277 
136 

311 
155 

334 
168 

378 
192 

441 
227 

450 
232 

271 
133 

}   2.9 

373 

253 
123 

253 
123 

273 
131 

2S9 
143 

307 
153 

327 
164 

356 
ISO 

396 
202 

415 
213 

426 
219 

271 
133 

}   2.0 

374 

253 
123 

261 
127 

268 
131 

2S6 
141 

302 
150 

325 
163 

356 
ISO 

306 
202 

417 
214 

421 
216 

271 
133 

}   2.2 

375 

228 
109 

235 

113 

235 
113 

268 

131 

288 
142 

315 
157 

354 
179 

401 
205 

471 
214 

423 

217 

253 
123 

}   2.0 

376 

237 
114 

246 
119 

246 
119 

279 
137 

300 
149 

325 
163 

365 
1S5 

415 
213 

428 
220 

432 
222 

254 
129 

}   2.0 

377 

262 
128 

270 
132 

2S0 
138 

205 
146 

315 
157 

333 
167 

367 
1S6 

401 
205 

419 
215 

428 
220 

279 
137 

}   2.0 

378 

262 

128 

270 

132 

277 
136 

295 
146 

313 
156 

334 
168 

363 
1S4 

399 

204 

415 
213 

423 
217 

277 
136 

}   2.0 

379 

252 
122 

259 
126 

268 
131 

288 
142 

302 
150 

325 
163 

354 
179 

385 
196 

399 
204 

412 
211 

268 
131 

1   1.3 

380 

253 
123 

262 
128 

271 
133 

289 
143 

307 
153 

325 
163 

356 
ISO 

390 
199 

406 
208 

412 
211 

271 
133 

}   2.0 

3S1 

GEORGIA. 

271 
133 

282 
139 

284 

140 

307 
153 

324 
162 

342 
172 

365 
1S5 

307 
203 

410 
210 

415 
213 

289 
143 

}   1.5 

382 

226 
108 

234 
112 

244 
118 

266 
130 

284 
140 

302 
150 

345 
174 

390 

199 

410 
210 

426 
219 

257 
125 

}   1.2 

383 

225 

107 

234 
112 

239 

115 

261 
127 

282 
139 

309 
134 

352 
178 

378 
192 

415 
213 

430 
221 

255 

124 

\      1.9 

384 

253 
123 

261 
127 

270 
132 

284 
140 

306 
152 

327 
164 

356 
180 

309 

204 

417 
214 

426 
219 

271 
133 

}   1.5 

3S5 

246 
119 

253 
123 

259 
126 

273 
134 

201 
144 

307 
153 

347 
175 

403 
206 

403 
2U8 

262 

128 

}   4.0 

386 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
GEORGIA— Continued. 


Sam- 
ple 
No. 


Citv. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Gravity  at 

15°  C. 


Re-      Tank  '  Specific    J?pe„" 
tail.    Won.  gravity.  B|\^ 


Distillation. 


First 
drop. 


5     ■     10         20 

per      per      per 

cent  I  cent    cent 

mark.  mark.  mark. 


30 

per 

cent 

mark. 


387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 


Atlanta. 
Macon . . 

do.. 

do.. 

do.. 

do.. 


Savanna 


.do. 
.do. 
.do. 
.do. 
.do. 


249 

2 

2 

143 

12 

1 

2 

2 

12 

12 

1 

1 


264.         24*. 

26J 

264. 


26*. 
26* 


23* 
234. 
23*. 


25* 


23* 

25*         234 


0.751 
.750 
.746 
.741 
.745 
.751 
.734 
.739 
.750 
.750 
.750 
.742 


56.4 
56.7 
57.7 
58.9 
57.9 
56.4 
60.7 
59.4 
56.  7 
56.  7 
56.7 
58.7 


133 
56 


136 
58 


122 
50 


131 
55 


/  129 
\     54 

/  113 

\    15 


109 
43 


m 

45 


ill! 

60 


140 

60 

1/  M7 


124 

51 


160 

71 

172 
78 

147 
64 

163 
73 

147 
64 

165 

74 

163 
73 

1-3 
84 

162 

72 

180 

82 

176 
80 

194 
90 

142 
61 

160 
71 

142 
61 

156 
69 

190 

88 

210 
99 

183 
84 

205 
96 

183 
84 

199 
93 

162 

72 

181 
83 

185 

85 


205 
96 


210 


214 

101 


185 
85 


1S3 
84 


232 
111 


232 
111 


219 
104 


20S 


IDAHO 


399 
400 
401 


Boise 

do 

do 


in 

F 

30 

27*. 

0.755 

55.  4 

/  118 
\  48 

160 
71 

180 

82 

210 
98 

235 
113 

10 

F 

30 

27*. 

.755 

55.4 

f  122 
\  50 

167 
75 

183 

84 

201 
94 

212 
100 

14 

D 

30 

27*. 

.  755 

55.  4 

f  127 
\  53 

176 
80 

194 
90 

219 
104 

237 
114 

402 
403 
404 
405 

406 
407 


Champaign. 

do 

do 

Chicago 

do , 

do 


ILLINOIS. 


3 
131 

175 
20S 


0.747 
.753 
.760 
.821 
.757 
.872 


54.2 
40.5 
54.9 
30.6 


138 
59 

178 
81 

190 

88 

212 
100 

136 
58 

178 
81 

198 
92 

225 
107 

118 
48 

154 
6S 

174 
79 

207 
97 

158 
70 

172 

78 

176 
80 

181 

83 

140 
60 

185 
85 

20B 
94 

207 
109 

169 
76 

183 

84 

1S7 
86 

189 
87 
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GEORGIA— Continued. 


Instillation — Continued 

la  i  ion 

.-•un- 

40 

4," 

50 

i',o 

70 

SO 

90 

95 

96 

Aver- 

loss, 

ple 

No. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 

mark. 

per 
cent 

mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

Dry 

point. 

age 
boiling 

poinl . 

cent. 

888 

1(1:1 

239 

115 

120 

273 
134 

302 
150 

i3i 
166 

372 
189 

419 
215 

442 
228 

464 
240 

264  \\       . 

:<s7 

223 
106 

232 

111 

241 
116 

266 

130 

289 
143 

322 

161 

370 
188 

414 
212 

430 
221 

439 
226 

sb  i-8 

388 

226 
108 

234 
112 

244 
118 

264 
129 

293 

145 

325 
163 

369 

187 

412 
211 

426 
219 

441 

227 

SB  " 

389 

241 

116 

250 
121 

261 
127 

279 
137 

306 
152 

338 
170 

381 

194 

415 
213 

437 
225 

453 
234 

!   " 

390 

252 
122 

262 

128 

273 
134 

295 
146 

316 
158 

343 
173 

385 
196 

426 
219 

446 
230 

453 
234 

279  \\       .  r 
137    |       L6 

m 

241 
116 

250 
121 

259 
126 

273 
134 

201 
144 

311 
155 

342 
172 

378 
192 

394 
201 

415 
213 

262   1           - 
128    /       x-° 

392 

225 
107 

232 
111 

241 
116 

262 
128 

282 
139 

311 
155 

352 
178 

401 
205 

415 
213 

415 
213 

250    V      2  5 
121    J       A0 

393 

221 
105 

230 

110 

243 
117 

264 
129 

284 
140 

315 
157 

354 
179 

401 
205 

410 
210 

410 
210 

:"°    I      2  0 
121    j       ^u 

394 

266 
130 

275 
135 

280 

138 

300 
149 

318 
159 

336 
169 

367 
186 

399 
204 

410 
210 

419 
215 

284   1       ,„ 
140   j       Ul 

395 

266 

130 

273 
134 

282 
139 

298 
148 

316 

158 

333 
167 

367 
186 

392 
200 

406 
208 

419 
215 

282   \       ,  „ 
139  \j       l-1 

396 

255 
124 

262 
128 

271 
133 

288 
142 

311 
155 

329 
165 

35S 
181 

385 
196 

396 
202 

406 
208 

275    \       1  0 
135    f      l-° 

397 

250 

121 

259 
126 

270 
132 

286 
141 

307 
153 

327 
164 

367 
186 

287 
197 

297 
203 

401 
205 

398 

IDAHO. 


252 
122 

266 
130 

282 
K9 

306 

152 

329 

165 

365 

185 

410 
210 

457 
236 

473 
245 

475 
246 

2s8 
142 

i 

2.1 

39C 

223 
106 

226 
108 

232 

111 

243 

117 

253 
123 

268 
131 

293 

145 

320 
160 

334 

168 

352 

17S 

235 
113 

\ 

.4 

40C 

253 
123 

261 
127 

273 
134 

289 
143 

311 
155 

336 
169 

381 

194 

42S 
220 

433 
223 

433 
223 

277 
138 

} 

2.3 

401 

ILLINOIS. 


244 
118 

253 
123 

262 
128 

279 
137 

293 
145 

325 
163 

361 
183 

403 
206 

419 

216 

441 
227 

264 
129 

271 
133 

284 
140 

308 
153 

331 
166 

356 
180 

394 
201 

426 

219 

437 
225 

455 
235 

271 
133 

289 
143 

306 
152 

334 
168 

361 
183 

390 
199 

421 
216 

444 
229 

451 

233 

457 
236 

189 
87 

192 

89 

196 
91 

208 

98 

234 
112 

291 
144 

300 
182 

408 

209 

436 
219 

44() 
230 

268 
131 

279 
137 

288 
142 

311 
155 

333 

167 

363 
184 

414 
212 

#57 

236 

■m 

240 

475 
246 

192 
89 

194 
90 

196 
91 

199 
93 

207 
97 

216 
102 

230 
110 

239 
115 

244 

118 

277 
136 

271 
133 


291 

144 


298 
148 


239 
115 


H 

7 

297   1 

147  / 

205  \\ 
96  || 


0.8 
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Table  15. — Marketing  data  and  analytical  figures  fcr  gasolines 
ILLINOIS— Continued. 


Sam- 
ple 
No. 


City. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from — 


Trice,  cents 
per  gallon. 


Re- 
tail. 


Gravity  at 
15°  C. 


Tank   Specific 
wagon,  gravity. 


De- 
grees 
Baume. 


Distillation. 


First 
drop. 


per 
cent 
mark, 


10 
per 
cent 

mark. 


20 

per 

cent 

mark. 


30 

per 

cent 

mark, 


408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 


Chicago 

do 

do 

do 

do 

do 

do 

do 

do 

Peoria 

do 

do 

do 

do 

East  Peoria 

Rock  Island 

do 

do 

do 

do 

do 

do 

do 

do 


206 

217 

4 

4 

3 

3 

1 

1 

80 

104 

104 

104 

8 

3 

232 

48 

48 

48 

ISO 

180 

ISO 


23 

23 

23 

25 

30 

23.2 

27 

31 

23.2 

29.  2 

23.2 


20'. 


0.757 
.860 
.750 
.757 
.760 
.759 
.757 
.759 
.741 
.747 
.745 
.726 
.748 
.752 
.  755 
.744 
.745 
.712 
.750 
.739 
.719 
.751 
.730 


54.9 
32.8 
56.7 
54.9 
54.2 
54.5 
54.9 
54.5 
58.9 
57.4 
57.9 
62.8 
57.2 
56.2 
55.9 
58.2 
57.9 
66. 6 
56.7 
59.4 
64.7 
56.4 
61.8 
55.  4 


140 
60 


L58 

70 


158 
70 


1 29 

54 


131 
55 


140 
60 


144 
62 


144 
62 


160 

71 


140 
60 


126 
52 


174 
79 


140 
60 


205 


180 
82 


176 
SO 


127 
53 


156 
69 


144 
62 


109 
43 


162 
72 


160 

71 


145 
63 


158 
70 


180 

82 


ISO 

82 


181 

82 


147 
64 


153 
67 


160 
71 


163 
73 


183 
84 


163 
73 


144 
62 


192 

S9 


162 

72 


225 
107 


194 

90 


142 
6J 


173 
81 


162 
72 


118 
48 


185 
85 


169 
76 


167 
75 


185 
85 


181 
83 


207 
97 


185 
85 


iro 


187 
86 


192 
89 


196 
91 


207 
97 


194 
90 


174 
79 


214 
101 


IPS 
92 


241 
116 


214 
101 


210 
99 


158 
70 

205 


189 
87 


140 
60 


212 
100 


185 
85 


20S 
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collected  in  the  1919  survey,  arranged  by  Stairs — Continued. 

ILLINOIS-  Continued. 


Distillation— Continued. 

Instil- 
lation 

Sam- 

40 

per 

cent 

mark. 

45 

per 
cent 
mark. 

50 

per 

cent 
mark. 

60 

per 

cent 
mark. 

7Q 

per 
cent 
mark. 

80 

per 
cent 
mark. 

90 
per 

cent 
mark 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 
point. 

Aver- 
age 
boiling 
point. 

loss, 
per 

cent. 

ple 
No. 

228 
103 

211 
116 

2is 
120 

273 
134 

207 
117 

320 
160 

352 

178 

381 

194 

30.; 
202 

405 
207 

252 
122 

} 

1.4 

408 

1S7 
88 

1S9 
87 

190 
88 

198 

92 

217 
103 

205 
146 

406 
208 

446 
230 

455 
235 

469 
243 

243 

117 

1 
f 

.5 

409 

248 

120 

257 
125 

2'' 6 
130 

286 
141 

307 
153 

333 
167 

372 
189 

415 
213 

428 
220 

430 
221 

270 
132 

2.1 

410 

2'0 
121 

2=59 
126 

2!'.6 
130 

289 
142 

309 
154 

334 
168 

370 
188 

412 
211 

428 
220 

432 
222 

271 
133 

} 

1.2 

411 

266 

130 

284 
140 

304 
151 

312 
172 

367 
186 

304 
201 

410 
215 

444 
229 

444 
229 

289 
143 

} 

3.3 

412 

275 
135 

291 
144 

309 
154 

336 
169 

370 
188 

306 
202 

423 
217 

442 
228 

453 
234 

453 

234 

203 
145 

} 

2.7 

413 

230 
110 

243 
117 

253 
123 

277 
136 

208 
148 

322 
161 

352 

178 

381 
194 

307 
2:!3 

410 
210 

255 
124 

} 

1.5 

414 

237 
114 

248 
120 

2-57 
125 

277 
136 

302 
150 

327 
164 

3e0 
182 

387 
197 

405 

207 

412 

211 

259 
126 

} 

2.0 

415 

230 
115 

2-18 
120 

259 
126 

280 
133 

302 
150 

329 

165 

367 
186 

410 
210 

424 
218 

433 
223 

264 

129 

> 

1.5 

416 

21* 
120 

257 
125 

270 
132 

316 

158 

325 
163 

35fl 

ISO 

410 
210 

464 
240 

482 
250 

482 
250 

286 
141 

} 

1.6 

417 

341 

116 

252 
122 

270 
132 

2°  3 
145 

320 
160 

352 
178 

408 
209 

473 
215 

477 
247 

277 
136 

} 

3.1 

418 

221 
105 

228 
109 

239 

115 

2<U 
127 

284 
140 

311 
155 

352 

178 

307 
203 

403 
206 

244 
118 

} 

3.0 

419 

244 

118 

252 
122 

2«2 
128 

280 
138 

302 

150 

325 
163 

358 
181 

307 
203 

406 
208 

428 
220 

270 
132 

} 

.8 

420 

261 

127 

279 
137 

291 
144 

320 

K35 

352 

178 

385 
196 

419 
215 

450 
232 

460 
233 

460 
238 

201 
144 

} 

2.5 

421 

2A6 
130 

275 
135 

284 
140 

298 

148 

315 

j."7 

340 
171 

372 
189 

419 
215 

433 
223 

442 
228 

201 
144 

} 

1.8 

422 

246 
119 

2-53 
123 

2->9 
126 

277 
136 

207 
147 

316 
158 

347 
175 

381 
194 

392 
200 

412 
211 

266 

130 

} 

T 

423 

241 
116 

250 
121 

255 
124 

273 
134 

201 
144 

315 
157 

345 
174 

379 
193 

396 

202 

410 
210 

2<H 
129 

} 

1.5 

424 

190 
88 

198 
92 

207 
97 

219 
104 

237 
114 

255 
124 

302 
150 

352 

178 

374 
190 

383 
195 

212 
100 

} 

1.8 

425 

259 
126 

271 
133 

286 
141 

307 
153 

322 
161 

343 
178 

397 
203 

432 
222 

444 
229 

455 
235 

2S2 
139 

} 

1.0 

426 

235 
113 

248 
120 

2-57 
125 

2<50 
138 

309 
154 

340 

171 

385 
196 

424 
218 

437 
225 

450 
232 

2«6 
130 

} 

2  1 

427 

185 
85 

199 
92 

212 
100 

239 
115 

268 
131 

311 
155 

361 
183 

419 
215 

430 
221 

430 
221 

228 
109 

} 

2.7 

428 

252 
122 

262 

128 

273 
134 

293 

145 

316 

158 

342 

172 

379 
193 

415 
213 

426 
219 

446 
230 

277 
136 

> 

.7 

429 

210 
99 

216 
102 

223 
106 

235 
113 

250 
121 

273 
124 

309 
154 

347 
175 

365 

185 

378 
192 

234 
112 

} 

1.6 

430 

262 
128 

284 
140 

298 
143 

320 

160 

343 
173 

370 

188 

403 

206 

432 

222 

441 
227 

442 
228 

288 
142 

> 

1.6 

431 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
ILLINOIS— Continued. 


Sam- 
ple 
No. 


432 
433 
434 
435 
436 
437 
438 
439 


City. 


Com-  Sa™?le 

P«*    letted 
-  -•     from— 


Price,  cents 
per  gallon. 


Gravity  at 
15°  C. 


Re- 
tail. 


Tank  t  Specific 
wagon  J  gravity. 


De- 
grees 
Baume 


Distillation. 


First    per 
drop,  cent 
mark, 


10         20 

per  per 
cent  cent 
mark.  mark. 


30 

per 
cent 
mark 


Springfield. 

do 

do 

do 

do 

Urbana 

do 

....do 


201 
3 
3 
6 


23 


0.  7.53 
.756 
.746 
.746 
.751 
.754 
.749 
.753 


55.9 
55.2 
57.7 
57.7 
56.4 
55.7 
56.9 


172 


181 

82 


192 
89 


144 
62 


129 
54 


167 
75 


171 
77 


133 

57 


192 
89 


201 
94 


205 
96 


L67 

75 


158 
70 


189 

87 


183 

84 


156 

69 


216 
102 


223 
106 


228 
109 


203 
95 


L99 
93 


210 
99 


201 


196 
91 


235 
113 


2 1 1 

116 


239 
115 


232 
111 


243 
117 


234 
112 


214 
101 


232 
111 


INDIANA. 


440 
111 
442 
443 
(44 
145 
446 
117 
448 
449 
450 
451 
452 
453 
V,  1 


6 

G 

28 

do    

4 

4 
3 

109 

G 
F 
F 
D 

23 
23 
23 
30 

25J 

do  

do 

....do 

141 

F 

25 

23 

....do 

141 

D 

27 

....do 

141 

D  ... 

25 

....do 

6 

D   , 

25 

....do 

6 

D 

24 

....do 

8 

D 

28 

26 

....do 

3 

F 

23 

23 

....do 

78 

G 

25 

23 

....do 

244 
244 

F 

F 

24 
27 

24 
26 

....do 

0.721 
.738 
.738 
.735 
.732 
.792 
.745 
.796 
.749 
.751 
.749 
.755 
.748 
.752 


64.2 
59.7 
59.7 
60.5 
61.3 
46.8 
57.9 
45.9 
56.9 
56.4 
56.9 
55.4 
57.2 
56.2 
60.5 


30 


108 
42 


117 

47 


140 
60 


140 

00 


117 
47 


117 

47 


115 
46 


142 
61 


113 
45 


115 
46 


151 

66 


167 
75 


140 
60 


158 
70 


174 
79 


167 
75 


174 
79 


144 
62 


151 
66 


153 
67 


140 
60 


127 
53 


180 
82 


145 
63 


131 

55 


174 
79 


87 


169 

76 


172 

78 


181 
83 


180 

82 


165 
74 


176 


176 

SO 


158 
70 


153 

67 


196 
91 


162 
72 


162 

72 


203 
95 


216 
102 


207 
97 


194 
90 


189 
87 


194 
90 


189 
87 


225 
107 


234 
112 


'243 
117 


20S 


198 
92 


208 


1% 
91 


199  i    223 


207 
97 


210 
99 


194 
90 


216 
102 


185 
85 


106 


230 
110 


243 
117 


237 
114 


228 

109 


232 
111 


205 
95 


QUALITY  OF   GASOLINE   MARKETED  IN  UNITED  STATES.         131 


collected  in.  the  1919  mrvey,  arranged  by  Stales — Continued. 

ILLINOIS— Continued. 


I)  ist  illation— ( 'ontinued 

Distil- 
lation 

Sam- 

4il 

per 
cent 
mark. 

4". 

per 

cent 

mark. 

per 
cent 
mark. 

BO 
per 

cent 
mark. 

70 

per 

cent 

mark. 

80 

per 

cent 

mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 
boiling 

point. 

loss, 
per 
cent. 

pi.' 
No. 

252 
122 

262 
128 

271 
133 

291 
144 

315 
157 

342 
172 

383 
195 

432 
222 

444 

229 

162 
239 

280 

ias 

}   0.8 

132 

255 
124 

264 
129 

273 
134 

289 
143 

306 
152 

327 
104 

356 
180 

387 
197 

396 
202 

412 
211 

275 
135 

i    " 

433 

259 
126 

264 
129 

271 
133 

286 

141 

302 
150 

320 
160 

345 

174 

370 

188 

383 
195 

»3 

206 

273 
134 

}   '" 

434 

250 
121 

271 
133 

284 

140 

316 
158 

345 
174 

378 
192 

426 
219 

482 
250 

484 
251 

289  \\          Q 
143  J   "  u 

435 

266 

130 

255 
124 

297 

147 

266 
130 

313 

156 

280 
138 

345 

174 

304 
151 

372 

189 

325 
163 

399 

204 

349 

176 

437 
225 

388 
198 

4f,4 
240 

448 
231 

298  \      4  3 
143  J   '•** 

282  \    „ 

139  /    J 

436 

421 
216 

426 
219 

437 

226 
108 

235 
113 

244 
118 

264 
129 

284 
140 

300 
149 

334 
168 

361 
183 

370 

188 

390 
199 

252  \\          „ 

122  (        -b 

43S 

250 
121 

284 
140 

298 
148 

333 
167 

361 
183 

392 
200 

423 

217 

455 
235 

455 

235 

291  \   2  9 
144  /   2y 

439 

INDIANA. 


230 
110 

244 
T18 

246 
119 

255 

124 

266 
130 

266 
130 

298 
148 

288 
142 

351 
177 

309 

154 

388 
198 

334 
168 

448 
231 

376 
191 

475 

240 

114 
212 

27-5 

4.9 
1.6 

. 

268  1 
131  f 

440 

414 
212 

414 
212 

441 

252 
122 

261 

127 

273 
134 

295 
146 

316 
158 

342 
172 

379 
193 

419 
215 

433 
223 

439 
226 

277 
136 

I 

1.7 

442 

273 
134 

288 
142 

307 
153 

336 
169 

361 
183 

388 
198 

421 
216 

450 
232 

460 
238 

462 
239 

297  \\ 
147  f 

2.6 

443 

223 
106 

230 
110 

239 
115 

255 

124 

273 
134 

302 
150 

338 
170 

374 
190 

390 
199 

406 
208 

248  L 
120  / 

1.5 

444 

207 
97 

212 
100 

217 
103 

235 
113 

262 
128 

306 
152 

349 
176 

388 
198 

403 
206 

417 
214 

246  \\ 
119  !/ 

1.8 

445 

219 
104 

225 

107 

234 
112 

248 
120 

270 
132 

293 
145 

327 
164 

358 
181 

365 

1S5 

401 
205 

248  \ 
120  / 

.8 

446 

203 

95 

208 

98 

217 
103 

232 
111 

264 

129 

318 
159 

383 

184 

399 

204 

408 
209 

420 
219 

250  , 
121  j 

.9 

417 

246 

119 

259 
126 

268 
131 

291 
144 

324 
162 

351 
177 

401 
205 

446 
230 

460 
238 

471 
244 

277, 
136  / 

1.7 

448 

252 
122 

264 
129 

277 
136 

302 
150 

331 
166 

367 
186 

417 
214 

468 
242 

471 
244 

286  1 
141  / 

2.7 

449 

268 
131 

282 
139 

297 
147 

311 
155 

338 
170 

361 
183 

394 
201 

424 
218 

439 
226 

441 
227 

288 

142 

} 

1.3 

450 

27."> 
135 

293 
145 

304 

151 

329 

165 

358 
181 

385 
196 

421 
216 

450 
232 

457 
236 

460 

238 

295 

146 

} 

2.3 

451 

257 
125 

268 
131 

282 
139 

306 
152 

325 
163 

352 

178 

405 
207 

455 
235 

473 
245 

475 

240 

280 
138 

} 

2.0 

452 

248 
120 

257 
125 

266 
130 

282 
139 

307 
153 

336 
169 

378 
192 

417 
214 

432 

222 

457 
236 

279 
137 

} 

.9 

353 

219 

104 

228 
109 

235 
113 

250 
121 

279 
137 

309 
154 

349 
176 

302 
200 

405 
207 

424 
218 

248 
120 

} 

.8 

454 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 

IOWA. 


Sam- 
ple 
No. 


City. 


455  Davenport . 

4.>;    do 

457    do 

458    do 


4:.:. 
460 
461 
462 
463 


do 

do 

do 

do 

do 

464  I  Des  Moines. 

465    do 

466    do 


467 
468 
469 
470 
47i 
472 


.do. 
.do. 
.do. 
.do. 


....do. 


.do. 


Com- 
pany 
No." 


Sample 

col: 
lected 
from— 


1 'rice,  cents 
per  gallon. 


Gravitv  at 
15°  C. 


Re- 
tail. 


48 

4S 

48 

180 

180 

180 

4 

4 

3 

111 

34 

133 

146 

149 

162 

170 

3 

3 


F 
F, 
F. 
D 
D 
D 
V 
F 
F 
G 
S. 
D 
F 
F 
G 
F 
F 
F 

G 
F 
F 
F 

F 


23.2 

25 

30 

23.2 

27 

31 

23.2 

29.2 

23.2 

23 

26 

23 

23 

23 

23 

23 

22.9 

28 


Tank  j  Specific 
wagon,  gravity. 


22.9 
22.9 
22.9 
22.9 
22.9 
22.9 
22.9 
22.9 
28 


0.744 
.746 

.711 
.754 
.  737 
.712 
.753 
.730 
.754 
.752 
.750 
.750 
.742 
.743 
.79-1 
.74S 
.750 


De- 
grees 
Baume, 


Distillation. 


First 
drop. 


56.7 


56.7 


135 
56 


/  104 
\    40 

f  133 
\    55 

mi 

\    44 

/  100 
\    38 

/  122 
\    50 


/  113 

118 

48 


57.2 


56.7 


{ 

/  153 
\    67 

f  145 
\    63 

-    /  113 

'ft- 

«rs 

6  \\    65 

J  100 
\    38 

/  113 

\    45 


5 

10 

per 
cent 
mark. 

per 
cent 
mark. 

156 
SO 

190 

88 

171 
77 

190 

131 
55 

144 
62 

174 

79 

194 
90 

145 
63 

162 
72 

117 
47 

127 
53 

152 
72 

185 

85 

156 
69 

167 
75 

145 
63 

165 
74 

171 

77 

201 

94 

185 
85 

196 
91 

189 

87 

205 
96 

149 

65 

169 
76 

190 
88 

203 
95 

212 
100 

250 
121 

127 
53 

147 
04 

147 
64 

167 
75 

117 

47 

131 
55 

20 

per 
cent 
mark. 


KANSAS. 


212 
100 


210 
99 


160 
71 


217 
103 


1S7 
86 

144 


212 
100 


181 
83 


207 


234 
112 


219 
104 


228 
109 


210 
99 


226 
108 


307 
153 


205 
96 


162 


30 

per 
cent 
mark 


226 
108 


228 
109 


176 


239 
115 


210 
99 


169 
76 


230 
110 


194 
90 


244 
118 


255 
124 


235 
113 


244 
118 


235 
113 


243 
117 


351 

177 


239 
115 


235 
113 


1% 
91 


473 
471 
475 
476 
477 


Parsons. 

do.. 

do.. 

Top  el:  a. 
do.. 


178 
3 


110 
11 


23 
221 


25J 

21 


24  J 
23 


n.  71-- 
.753 
.746 
.740 
.746 


149 
65 


118 


140 
""•  j\    60 


,7{ 


181 


1.56 


172 
78 


178 
81 


160 
71 


196 
91 


1S9 
87 


85 


1S3 
84 


219 
104 


225 

107 


212 
100 


216 
102 


237 
114 


253 
123 


225 
107 


228 
109 


237 
114 
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collected  in  the  t919  survey,  arranged  by  States — Continued. 

IOWA. 


Distillation   ant  inue 

. 

Pisti!- 
laiion 

loss, 

Sam- 
ple 
No. 

4 

4' 

50 

60 

71 

80 

90 

95 

9ii 

Aver- 

per 
cent 
mark. 

per 
oent 

mark. 

per 

mark. 

per 

cent 

mark. 

per 

rent 
mark. 

per 

cent 

mark. 

per 
cent 

mark. 

per 

cent 
mark. 

per 

rent 
mark. 

Dry 
point. 

age 
boiling 

point. 

cent. 

243 
117 

250 
121 

255 

121 

23  5 

135 

293 

145 

313 
156 

343 

173 

369 

187 

374 
190 

397 

203 

202  \.   „  „ 
1?g  f       0.8 

455 

244 

lis 

252 
122 

261 
127 

273 
134 

207 
147 

315 

157 

351 
177 

385 

196 

401 

205 

423 
217 

266 

130 

1     •« 

456 

102 
89 

199 
93 

207 
97 

221 
105 

237 
114 

261 

127 

302 

150 

347 
175 

367 

1S6 

390 
199 

217 
103 

\      2.0 

457 

231 
127 

270 

132 

277 

136 

300 
149 

324 
162 

352 

ITS 

394 
201 

426 
219 

439 
226 

450 
232 

286 

141 

}    ■• 

458 

230 
110 

239 
115 

244 
118 

273 
134 

300 
149 

333 
167 

381 
194 

417 
214 

426 
219 

439 
226 

261 
127 

}   » 

459 

tea 

1 1 

21S 
120 

203 
95 

259 
126 

216 
102 

271 
133 

237 
114 

233 
145 

270 
132 

315 
157 

307 
153 

342 
172 

374 
190 

383 
195 

428 
220 

442 
228 

234 
112 

277 
136 

1   4.0 
}   1.3 

460 

423 
217 

437 
225 

461 

208 

98 

214 
101 

223 
106 

234 

112 

250 
121 

268 
131 

307 
153 

352 
178 

370 

188 

376 
191 

230 

110 

|   2.0 

462 

273 
134 

2ss 
142 

302 
150 

320 
160 

34.3 
173 

365 
1S5 

399 

204 

428 
220 

441 
227 

450 
232 

289 
143 

>   '•' 

463 

275 
135 

289 
143 

298 

14S 

320 
160 

345 

174 

372 
189 

417 
214 

468 
242 

484 
251 

4S9 
254 

302 
150 

}  ... 

464 

2.53 
123 

202 
128 

270 
132 

289 

143 

309 
1.34 

333 
167 

370 

188 

405 

207 

419 
215 

437 
225 

279 
137 

}  '•« 

465 

201 
127 

270 
132 

277 
136 

2' '3 
145 

315 
157 

338 
170 

379 
193 

437 
225 

455 
235 

478 
248 

288 
142 

}   ,0 

466 

2.">3 
123 

262 
L28 

273 
134 

231 

114 

306 
152 

338 
170 

374 
190 

417 
214 

433 
223 

444 
229 

275 
135 

>   2.0 

467 

257 
125 

264 
129 

270 
132 

234 

140 

297 
147 

320 
160 

349 
176 

3s3 
195 

397 
203 

419 
215 

273 

134 

}   '» 

468 

387 
197 

396 
202 

415 
213 

435 
224 

453 
234 

4S4 
251 

505 
263 

}  (0 

(<) 

C4) 

2.5 

469 

280 
138 

207 
147 

320 
160 

356 

ISO 

392 
200 

341 

227 

505 
263 

}« 

« 

(4) 

4.0 

470 

259 

126 

271 
133 

2s2 
139 

307 
153 

336 
169 

363 
184 

415 
213 

457 
236 

477 
247 

477 
247 

288 
142 

}   " 

471 

226 
108 

241 
116 

259 
126 

297 
147 

329 
165 

369 

187 

428 
220 

471 
244 

270 
132 

}   „ 

■1,2 

KANSAS. 

255         248 
124  120 

27.-.         284 
135  140 

243         2-52 

117  122 

243         252 

117         122 

255         2tV4 
124         129 

4  Limit  of  thermometer. 
1728°— 20— Bull.  101 10 


275 
135 

295 
146 

315 
157 

336 

169 

370 

188 

399 

204 

410 
210 

'  419 
215 

279 
137 

} 

0.9 

473 

298 
148 

322 
161 

345 

174 

372 
189 

415 
213 

464 
240 

464 
240 

298 
148 

} 

3.1 

474 

261 

127 

284 
140 

309 

154 

338 
170 

388 
198 

433 
223 

446 
230 

451 
233 

275 
135 

} 

1.1 

475 

259 
126 

277 
136 

293 
145 

318 
159 

343 
173 

369 

187 

379 
193 

394 

201 

264 
129 

.8 

476 

273 
134 

293 
145 

313 
156 

336 
169 

369 

187 

408 
209 

414 

212 

414 
212 

273 
134 

} 

5.3 

477 
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Table  15. — Marketing  data  and  analytical  figures  for  gamdin,s 
KANSAS— Continued. 


Corn- 


Sample 

col- 
lected 
from — 


Price. cents 
per  gallon. 


Re- 


tail,   wagon 


Tank 


Gravity  at 
15°  C. 


Specific;    i*e" 


First 
drop. 


per 
cent 
mark. 


10 

per 

cent 

mark 


20 
per 

cent 
mark. 


30 
per 

cent 
mark 


47s      Topeka. 


479    do... 


F.,  D 
F.... 
F.... 
D.... 
F.... 
F.... 
F.... 
F.... 
D.... 
F.... 
F.... 

F 

F.... 
F.... 
F.... 
F.... 

F 

F 

F.... 


25* 

22.7 

25} 

22.7 

22.7 

22.7 

25} 

22.7 

22.7 

25} 

22.7 

25} 

22.7 

24 

22.7 

25} 

22.7 

22.7 

22.7 


24} 

21.7 

24} 

21.7 

21.7 

22.7 

24} 

21.7 

21.7 

24} 

21.7 

24} 

21.7 

22} 

21.7 

25} 

22.7 

2'J.  7 


9.738 

.745 
.751 
.747 
.749 
.747 
.737 
.750 
.746 
.738 
.747 
.738 
.748 
.744 
.752 
.750 
.748 
.  751 
753 


59.7 
57.9 

56.4 
57.4 
56.9 
57.4 
60.0 
56.7 
57.7 
59.7 
57.4 
59.7 
57.2 
5S.2 
56.2 
56.7 
57.2 
56.4 
55.9 


122 
50 


140 
60 


183 

84 


87 


144 

62 


167 


140 
60 


167 


82 
190 


153 
67 


181 

S3 


167 
75 


199 
93 


199 
93 


167 
75 


is.", 

85 


163 

73 


L78 

81 


194 

90 


207 
97 


171 
77 


201 
94 


171 
77 


138 

59 

181 

83 

201 
94 

163 
73 

196 
91 

208 

98 

154 

6S 

190 

88 

203 
95 

149 
65 

183 

84 

196 
91 

120 
49 

162 

72 

187 

86 

117 

47 

162 
72 

185 
85 

160 

71 

189 
87 

203 
95 

190 


223 
106 


217 
103 


198 
92 


210 


203 
95 


205 
96 


226 

108 


92 


226 
108 


196 

91 


223 
106 


225 

in? 


223 
106 


217 
103 


217 
103 


217 
103 


223 
106 


497  Lexington. 

498    do 


KENTUCKY. 


499 
500 


.do. 

.do. 


27 
26} 
28 
26} 


24}         0.742 
24'.  .755 


24} 
26? 


.732 
.744 


58.  7 
55.4 
61.3 
58.2 


145 
63 


167 

75 


134 

:,1 


172 

78 


165 
74 


187 


138 
59 


192 
89 


201 
94 


219 
104 


167 
75 


219 
104 
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collected  in,  i'c  1949  siirt-fij,  arranged  by  States — Continued. 

KANSAS -Continued. 


Distillation-  Continued 

- 

Distil- 

lat  ion 

Sam- 

40 

r.'Ill 

mark. 

ts 

[KM' 

cent 

murk. 

50 
pet 

cent 

mark. 

til) 

per 

cent 

mark. 

7" 

per 
cent 
mark. 

SI) 

per 
(••■lit 
mark. 

90 

per 
cent 
mark. 

95 

per 
cent 

mark. 

90 
per 

cent 
mark. 

Dry 

point. 

Aver- 
age 
boiling 

point. 

loss, 
per 
cent. 

ple 
Xo. 

232 
111 

234 

112 

252 
122 

275 
135 

300 
119 

334 
168 

379 
193 

423 
217 

435 
224 

435 
234 

262 
128 

}  « 

478 

355 

L24 

864 

129 

271 
133 

289 

143 

307 
153 

329 

165 

352 

178 

381 
194 

390 
199 

410 
210 

275 
135 

}    •' 

479 

24ti 
119 

253 

123 

257 
125 

279 

137 

293 
115 

311 
1S5 

343 

173 

372 
189 

385 
1% 

403 
206 

266 
130 

}    ■■ 

480 

2X4 
112 

243 

117 

255 
124 

271 
133 

298 
148 

324 
162 

363 

184 

417 
214 

421 
216 

421 
216 

201 
127 

|   2.6 

481 

2  is 
120 

257 

125 

266 

130 

288 
142 

311 
155 

334 
168 

367 
186 

405 

207 

417 
214 

428 
220 

271 
133 

}   '•' 

482 

27n 
132 

277 
136 

298 

148 

325 
163 

356 
180 

385 
1% 

432 
222 

402 
239 

462 
239 

295 

140 

}   » 

4R3 

216 
102 

223 
106 

232 

110 

244 
118 

262 
128 

291 
144 

329 
165 

303 
L84 

379 

193 

406 
208 

246 
119 

}    ■« 

484 

235 
113 

246 
119 

271 
133 

288 

142 

313 
156 

343 
173 

392 
200 

437 
225 

441 
227 

442 
228 

L'77 
136 

}    •■ 

485 

257 
125 

264 
129 

270 
132 

289 
143 

315 
157 

336 
169 

372 
189 

408 
209 

419 
215 

424 
218 

280 
138 

}   ... 

486 

237 
114 

246 
119 

237 
114 

279 

137 

304 
151 

331 
166 

374 
190 

421 
216 

433 
223 

433 
223 

264 
129 

\      2.2 

487 

262 
128 

271 
133 

282 
139 

300 

149 

318 

159 

340 
171 

374 
190 

408 
209 

423 

217 

428 

220 

282 
139 

}   '■' 

488 

235 
113 

244 
118 

253 
123 

282 
139 

307 
153 

336 
169 

3S1 
194 

423 
217 

433 
223 

433 
223 

266 
130 

}   ,., 

489 

257 
125 

266 
130 

273 
134 

295 
146 

311 
155 

336 
169 

370 
188 

405 
207 

414 
212 

424 
218 

279 
137 

}   ... 

490 

252 
122 

261 
127 

268 

131 

282 
139 

298 
148 

316 
158 

347 

175 

379 
193 

392 

200 

417 
214 

275 
135 

}    •• 

491 

253 
125 

266 
130 

275 

135 

297 

147 

316 
158 

343 
173 

381 
194 

419 
215 

430 
221 

442 
228 

284 
140 

}    ■• 

492 

2ls 
120 

255 
124 

254 
129 

279 

137 

295 
146 

315 
157 

347 
175 

383 

195 

399 

204 

415 
213 

270 
132 

}   » 

493 

255 
124 

266 

130 

277 
136 

295 

146 

316 

158 

342 
172 

379 
193 

426 

219 

430 
221 

279 

137 

}   " 

4<»4 

264 
129 

270 
132 

286 
141 

306 
152 

331 
166 

356 
180 

397 
203 

437 
225 

446 
230 

286 
141 

|   2.2 

495 

259 

120 

268 
131 

277 
136 

298 
148 

311 
155 

345 
174 

387 
197 

430 
221 

441 
227 

448 
231 

286 
141 

}    •' 

496 

KENTUCKY. 


230 
110 

239 
115 

248 
120 

268 
131 

293 

145 

324 

102 

370 
188 

414 
212 

428 
220 

428 
220 

261 
127 

273 
134 

280 

138 

307 
153 

329 
165 

361 

183 

410 
210 

457 
236 

471 
244 

482 
250 

220 
108 

239 
115 

253 
123 

284 
140 

322 
161 

369 
187 

433 
222 

496 
258 



496 
258 

257 
125 

262 
128 

275 
135 

297 
147 

318 

159 

342 
172 

381 
194 

410 
210 

432 
222 

432 
222 

259 
126 


291 

144 


271 
133 


1    1 
3    / 


2S0    \ 
138   J 


1.9 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
KENTTJCKY^Continued. 


Sam- 
Lie 
No. 


City. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from — 


1 'rice,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Gravity  at 
15°  C. 


Specific    Ij£ 


Distillation. 


First 
drop. 


per 
cent 
mark. 


10 

per 
cent 
mark. 


20 
per 
cent 

mark. 


30 
per 

cent 

mark 


501 
502 
503 
504 
505 
506 
507 


Lexington . 

do 

Louisville.. 

do 

do 

do 

do 


228 
228 
123 
2 
12 
228 
157 


28 
25J 
25| 
25* 
26 
25i 


244. 
24J 


23i 


0.740 
.743 
.746 
.73S 
.738 
.733 
.748 


59.2 
58.4 
57.7 
59.7 


57.2 


185 
85 


212 
100 


115 
46 

153 

67 

113 
45 

147 
64 

140 
60 

160 
71 

115 
46 

151 

66 

81 
27 

106 
41 

228 

109 


176 
80 


165 
74 


171 

77 


167 
75 


127 
53 


228 
109 


216 
119 


203 
95 


190 
88 


190 

88 


189 

87 


l'.aton  Rouge. 
509    do 


510 
511 
512 
513 
514 
515 
516 
517 
518 


do 

do 

N(  .-.  Orleans. 

do 

do   

do 

do 

do 

do 


519       hreveport. 


52 

do 

521 

do 

522 

do 

523 

do 

LOUISIANA. 


1 

F 

24 

0.749 

56.9 

/  131 
\  55 

180 
82 

196 
91 

217 
103 

234 
112 

1 

F 

24 

.751 

56.4 

/  129 

I  54 

178 
SI 

194 
90 

216 

102 

237 
114 

17 

G 

24 

24 

.74S 

57.2 

/  126 
\  52 

180 

82 

199 
93 

221 
105 

243 
117 

17 

G 

24 

24 

.748 

57.2 

f  131 
\  55 

174 

79 

196 
91 

221 
105 

239 
115 

28 

23 

21 

.745 

57.9 

/  154 
\    68 

178 

81 

208 

98 

230 
110 

246 
119 

40 

F 

24 

22 

.740 

59.2 

/  131 
I  55 

160 
71 

176 

80 

198 

92 

219 
104 

2 

D 

23 

.747 

57.4 

/  113 

\  45 

147 
64 

163 
73 

187 
86 

207 
97 

6 

F.. 

23 

21 

.751 

56.4 

/  131 
I  55 

172 
78 

187 
86 

217 
103 

239 
115 

56 

F 

23 

.746 

57.7 

/  129 
\    54 

165 
74 

180 

82 

203 
95 

221 
105 

17 

23 

21 

.752 

56.2 

/  149 
I  65 

1*1 
83 

194 
90 

212 
100 

230 
110 

1 

23 

.748 

57.2 

/  113 
I  45 

165 

74 

189 

87 

221 
105 

239 
115 

28 

24 

22 

.741 

58. 9 

/  136 

\  SS 

174 
79 

190 

88 

217 
103 

235 
113 

28 

T 

24 

24 

.740 

59.2 

/  136 
I  58 

167 
75 

189 

87 

219 
104 

241 
116 

2 

F. 

24 

23 

.743 

5S.4 

/  115 

\  46 

142 
.61 

156 
69 

ISO 
82 

198 
92 

57 

F. 

24 

.740 

57.7 

/  174 
\  79 

201 

94 

212 
100 

226 
108 

241 
116 

57 

F 

24 

24 

.747 

57.4 

f  171 
\  77 

203 

95 

212 
100 

228 
109 

243 
117 

QUALITY   OF   GASOLINE    MARKETED   IX   UNITED   STATES. 


137 


collected  in  the  1919  surrey,  arranged  by  Stairs- — Continued. 

KENTUCKY— Continued. 


Distills!  ion— Continued 

Dist  il- 
lation 

Sam- 

40 

45 

50 

60 

70 

80 

90 

95 

96 

Aver- 

loss, 

ple 

No. 

per 

cent 
mark. 

per 
cent 

murk. 

per 

cent 
mark. 

per 
cent 

mark. 

per 
cent 
mark. 

per 
cent 

mark. 

per 
cent 

mark. 

per 
cent 

mark. 

per 
cent 
mark. 

Pry 
point. 

age 
boil  inL' 
point. 

l»er 
cenl . 

-'ill 
127 

264 

129 

275 
135 

291 
144 

309 
154 

329 
165 

361 
183 

394 
201 

406 
308 

430 
221 

279 
137 

}      2.0 

50] 

364 

129 

277 
136 

284 
140 

298 
148 

313 
156 

331 

166 

365 
185 

401 
205 

412 
211 

424 
218 

288 
142 

}      1.8 

502 

248 
120 

2<U 
127 

266 
130 

289 
143 

311 

155 

338 
170 

381 
194 

412 
211 

423 
217 

441 
227 

273 
134 

1       .5 
1         \ 

503 

228 

109 

235 
113 

244 
118 

361 
127 

279 
137 

307 
153 

347 

175 

385 
196 

396 
202 

414 
212 

250 
121 

\      1.5 

504 

234 

112 

243 

117 

2.52 
122 

275 
135 

300 

149 

327 
164 

360 
182 

392 

200 

403 
206 

415 
213 

262 
128 

}      1.0 

505 

228 
109 

235 
113 

244 

118 

262 
128 

286 
141 

313 
156 

3  15 
174 

379 
193 

390 
199 

410 
210 

2.52 
122 

I        -6 

506 

304 
151 

333 

167 

363 
184 

403 
206 

437 
225 

468 
•242 

518 
270 

520 
271 

329 
165 

}      6.9 

.507 



LOUISIANA. 

253 
123 

257 
125 

271 
133 

2SS 
142 

306 
152 

329 
165 

361 

1^3 

392 
200 

403 
206 

421 
216 

273 
131 

}      1.0 

508 

2  r3 
123 

244 
128 

275 
135 

289 

143 

315 
157 

338 
170 

357 
186 

410 
210 

424 
218 

435 
224 

277 
136 

r      -• - 

509 

262 
128 

266 
130 

280 
138 

297 
147 

315 
157 

336 

169 

365 
185 

392 
200 

403 
206 

419 
215 

279 
137 

1      1"4 

510 

255 
124 

266 

130 

266 
130 

291 
144 

311 
1.55 

334 
168 

363 

1^4 

388 
198 

399 
204 

414 
212 

27.5 
135 

|       .9 

511 

264 

129 

270 
132 

279 
137 

293 

145 

320 
160 

343 
173 

374 
190 

401 
205 

410 
210 

430 
221 

286 
141 

1        "6 

512 

237 

114 

248 
120 

255 
124 

275 
135 

307 
153 

334 

168 

376 
191 

417 
214 

430 
221 

439 
226 

268 
131 

|      2.0 

513 

212 
100 

228 
109 

243 
117 

262 
128 

2^9 
143 

320 

160 

363 

184 

410 
210 

423 
217 

423 

217 

2'3 
123 

\      2.8 

514 

266 
130 

273 
134 

289 

143 

311 
155 

336 

169 

361 
183 

403 
206 

453 
234 

459 
237 

462 

239 

291 
144 

}      2.3 

515 

241 
116 

248 
120 

259 
126 

282 
139 

307 
153 

334 

168 

372 
189 

414 
212 

419 
215 

433 
223 

270 

132 

}      1.6 

516 

218 
120 

253 
123 

261 
127 

2S4 
140 

307 
153 

331 

166 

361 
183 

408 
209 

426 
219 

439 

226 

275 
135 

\      1.8 

517 

257 

125 

264 
129 

275 
135 

293 

145 

316 

1.59 

322 
161 

363 

184 

396 
202 

410 
210 

421 
216 

273 
134 

}      1.8 

518 

259 
126 

268 
131 

275 
135 

297 
147 

316 
158 

338 

170 

370 
188 

401 
205 

414 
212 

423 
217 

279 
137 

}      L7 

519 

261 
127 

271 
133 

279 
137 

298 
148 

320 
160 

345 
174 

378 
192 

408 
209 

419 
21.5 

419 
215 

2S0 
138 

}      1.8 

520 

217 
103 

226 
108 

235 
113 

261 
127 

2S4 
140 

316 
158 

361 
183 

410 
210 

417 
214 

250 
121 

\      2.8 

521 

257 

125 

262 
128 

270 
132 

2s2 
139 

302 
150 

320 
160 

351 
177 

383 
195 

392 
200 

403 
206 

277 
136 

I      1-2 

522 

257 
125 

26  4 
129 

271 
133 

28.8 
142 

304 

151 

324 
162 

354 
179 

387 
197 

397 
203 

414 
212 

279 
137 

}      1.3 

523 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
LOUISIANA— Continued. 


Sam- 
ple 
Xo. 


City. 


COHI- 

pany 

No. 


Sample 

col- 
lected 
from — 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Gravity  at 
15°  C. 


Specific 
gravity. 


De- 
grees 
Baume 


Distillation. 


First 
drop. 


per 
cent 
mark. 


10 
per 
cent 


20 
per 
cent 


mark.  mark. 


30 
per 

cent 

mark 


524 
525 
526 
527 


Shre  report . 

do 

do 

do 


22 
24 
22 
22 


0.746 
.749 

.747 
.74s 


57.  7 
56.9 

57.4 
57.2 


181 
S3 


181 
83 


163 
73 


154 


196 
91 


201 
94 


185 

85 


178 
81 


219 

104 


225 
107 


219 
104 


210 
99 


MAINE. 


52S  Augusta . 

529    do... 

530  Bangor . . 

531    do... 

532    do... 

533    do   .. 

534  Portland. 


535 
536 
537 


do. 

do. 

do. 


538    do. 


5 

G 

21 

G 

2 

S 

2 

s 

5 

G   .. 

5 

G 

2 

S 

5 

S 

1 

F 

21 

G 

83 

F 

271 

25* 

ii.  740 

59.2 

/  129 
\  54 

167 
75 

1^5 

S5 

214 
101 

234 

112 

27i 

.739 

59.4 

/  126 
\  52 

165 
74 

IV 
86 

214 

101 

235 
113 

29 

26 

.733 

61.0 

/  104 

\  40 

138 
59 

158 
70 

189 

87 

216 
102 

28 

25J 

.733 

61.0 

/  109 
I  43 

140 
60 

160 
71 

192 
89 

219 
104 

28J 

24* 

.750 

56.7 

/  15! 

\  66 

192 
89 

210 
99 

230 
110 

252 
122 

30 

25* 

.742 

58.7 

f  138 
\  59 

176 
80 

196 
91 

225 
107 

239 
115 

27* 

25* 

.728 

62.3 

/  97 
\  36 

127 
53 

154 
68 

181 

83 

212 
100 

28 

2.5*. 

.740 

59.2 

/  131 
\  55 

172 

78 

187 
86 

210 
99 

228 
109 

27J 

25i 

.749 

56.9 

/  109 
\  43 

144 
62 

165 
74 

194 
90 

214 
101 

28 

25J 

.743 

58.4 

1   129 
I  54 

174 
79 

192 
89 

219 

104 

241 
116 

27* 

25J 

.722 

63.9 

/  149 
\  65 

181 

83 

190 
88 

203 

95 

216 

102 

MARYLAND. 


539 
540 
541 
542 
543 
544 
545 
546 


P.aUimore. 

do 

do 

do 

do 

do 


-GO. 


.do. 


96 
96 
18 
257 
204 
218 
7 


s,. 

2-5 

G 

27 

D  .... 

D 

1) 

s 

24 

s 

25 

F 

31 

22* 
22* 
22| 
22£ 
22J 
22J 
22* 
25 


0. 752 
.753 
.754 
.748 
.741 
.745 
.741 
.816 


56  2 
55.9 
55.  7 
57.2 
58.9 


165 

71 


165 

74 


178 
81 


190 
88 


176 
80 


190 
88 


171 

79 


147 

I  l 


187 
86 


189 

87 


192 
89 


199 
93 


207 
97 


149 
65 


21 7 
103 


214 
101 


210 

99 


226 
108 


214 

101 


234 
112 


214 
101 


153 

i  7 
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collected  in  the  1919  surra/,  arranged  by  States — Continued. 

LOUISIANA— Continued. 


MAINE. 


Dlstllla 

tion — Coal  inne< 

. 

Distil- 
lation 

Sam- 

40 

L5 

50 

00 

7(  > 

80 

90 

95 

96 

Aver- 

loss, 

ple 
No. 

per 

per 

pet 

per 

per 

per 

per 

per 

per 

Dry 

age 

cent. 

cent 

ccni 

cent 

cent 

cent 

cent 

cent 

cent 

cent 

point. 

noilinc; 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

mark. 

point. 

859 

270 

273 

298 

318 

310 

379 

419 

428 

433 

2S2 

}   '•' 

524 

126 

132 

134 

Its 

159 

171 

193 

215 

220 

223 

139 

261 

273 

282 

300 

316 

340 

372 

408 

417 

417 

2S4 

}      2.3 

525 

123 

134 

139 

149 

158 

171 

189 

209 

214 

214 

140 

257 

266 

273 

286 

311 

336 

376 

421 

275 

\  3.9 
}      3.3 

526 

125 
252 

130 
261 

134 

271 

142 
286 

1 55 
311 

169 

322 

191 
369 

216 
424 

135 
270 

424 

527 

122 

127 

133 

141 

155 

161 

187 

21S 

218 

132 

122 

259 
126 

268 

131 

289 

143 

309 
154 

329 
165 

361 
183 

394 
201 

103 

206 

415 
213 

253 

123 

261 
127 

270 
132 

282 

139 

302 
150 

326 

163 

360 
182 

392 
200 

405 
207 

408 
209 

237 
114 

24s 
120 

262 
128 

284 

110 

306 
152 

329 
165 

367 
186 

414 
212 

415 
213 

241 
116 

2  ">2 
122 

264 
129 

284 
140 

306 
152 

331 
166 

374 
190 

419 
215 

421 
216 

2G4 
129 

273 
134 

2S2 
139 

298 

Us 

315 
157 

342 
172 

367 
186 

397 
203 

406 

20s 

421 
216 

25.-) 
124 

262 
128 

270 
132 

2S6 
141 

302 
150 

326 
163 

356 
180 

388 
198 

401 
205 

408 
209 

239 
115 

241 
118 

250 
121 

253 
123 

261 
127 

261 
127 

282 
139 

277 
136 

306 
152 

295 
146 

334 
168 

320 
160 

383 

195 

352 
178 

428 
220 

408 
209 

383 

195 

394 

201 

234 

112 

244 
118 

255 

124 

279 

137 

302 
150 

327 
164 

374 
190 

410 
210 

415 
213 

255 

124 

264 
129 

273 
134 

2ss 
142 

309 

154 

333 

167 

363 

184 

396 
202 

403 
206 

414 
212 

226 
L08 

234 
112 

239 
115 

252 
122 

261 
129 

282 

139 

306 
152 

331 
166 

345 

174 

360 
182 

271 
133 

270 
132 

261 

127 

264 
129 

284 
140 

273 

134 

261 

127 

264 
129  1/ 

261    \ 
127   I 

275   1 

135  ; 

244    \ 

US    / 


2.0 


1.0 


4.0 


MARYLAND. 


255 
124 

21  ' 
129 

271 
133 

291 

144 

309 

154 

334 

168 

363 
184 

401 
205 

414 
212 

423 

217 

253 
123 

262 

128 

268 
131 

293 
145 

311 

155 

333 
167 

365 

185 

399 

204 

417 
214 

419 
215 

343 

117 

2.50 
121 

259 
126 

275 
135 

293 

145 

315 
157 

251 

177 

383 
195 

406 
208 

123 

217 

250 
121 

280 

138 

291 

144 

309 
154 

331 
166 

352 
178 

383 

195 

410 
210 

421 
216 

437 
225 

248 
120 

259 
126 

266 
130 

282 
139 

300 
149 

322 
161 

352 
178 

381 
194 

394 
201 

412 
211 

275 
135 

286 
141 

297 
147 

318 
159 

336 
169 

358 
181 

390 
199 

419 
215 

432 
222 

446 
230 

246 
119 

255 
124 

263 
128 

277 
136 

286 
141 

313 
156 

342 
172 

379 
193 

397 
203 

405 

207 

156 
69 

158 
70 

160 
71 

178 
81 

232 
111 

347 
175 

419 
215 

487 
253 

502 
261 

507 
264 

273 
134 


273 

134 


266 
130 

289    \ 

143  7 

270   \ 
132    / 


29' 

1  17 


n 


1.2 


2.5 


264  \ 

129  / 

235  \ 

113  j 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
MASSACHUSETTS. 


Sam- 
ple 
No. 


547 
5iS 
549 
550 
5  5 1 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
:, ,  i 
5<;5 


City. 


Boston. 

do.. 

do.. 


.do. 


-do. 

.do. 
.do. 


do 

do 

Springfield . 
do 


.do. 


.do. 


.do. 


■Worcester. 


-do. 


-do. 
.do. 
-do. 


Com- 
pany 

No. 


95 

2 

154 

154 

4 

5 

1 

21 

238 

2 

4 

4 

5 

1 

2 

255 

255 

1 

5 


Sample 

col- 
lected 
from — 


Price,  cents 
per  gallon. 


Gravity  at 
10°  C. 


Re- 
tail. 


28 

27* 

26£ 

26£ 

26* 

28 

27* 


26* 
28 


28 

28 

28 

29 

28* 

33* 

29 

29 


Tank 

wagon. 


25* 
25* 


2-5* 
24* 
25* 
25* 
25* 
25* 
25* 


Specific 
jravity. 


0.745 
.727 
.773 
.706 
.755 
.747 
.751 
.744 
.747 
.724 
.758 
.759 
.740 
.753 
.745 
.749 
.720 
.762 
.754 


De- 
grees 
Baume\ 


57.9 

62.8 
51.1 
52.8 
55.4 
57.4 
56.4 
58.2 
57.4 
63.4 
54.7 
54.5 
59.2 
55.9 
57.9 
50.9 
64.4 
53.7 
55.7 


Distillation. 


First 

drop. 


5 

per 

cent 

mark 


19S 
92 


135 

57 


174 
79 


176 
80 


165 
74 


1P0 
71 


133 
56 


160 
71 


203 
95 


129 
54 


180 
82 


176 


172 

78 


165 
74 


138 
59 


169 
75 


144 

62 


149 

65 


172 

78 


10 
per 

cent 
mark. 


216 
102 


149 
65 


183 

84 


1S-5 

85 


185 

85 


181 
83 


147 
64 


180 
82 


221 
105 


140 
60 


198 
92 


196 
91 


189 

87 


158 
70 


185 
85 


162 
72 


167 
75 


189 

87 


20 

per 

cent 

mark. 


241 
116 


176 
80 


194 
90 


198 
92 


214 
101 


210 
99 


176 
80 


216 
102 


244 
118 


169 
76 


217 
103 


221 
105 


216 
102 


210 


181 

83 


210 
99 


172 

78 


190 

88 


217 

97 


30 
per 
cent 

mark. 


2fi2 
128 


198 
92 


203 
95 


20S 


232 
111 


234 

112 


19S 
92 


237 
114 


262 
128 


198 
92 


239 
115 


239 
115 


235 
113 


232 
111 


201 
94 


230 
110 


181 
83 


212 
100 


223 
10(3 


MICHIGAN. 


566 

567 
568 

509 


Calumet. 
Detroit.. 

do... 

....do... 


3 

141 
141 
142 


24.3 
25 
35 
23.7 


0.756 

55.3 

.750 

56.7 

.736 

00.2 

.742 

58.7 

189 

87 


135 
57 


129 
Li 


194 

90 


203 
95 


154 

08 


225 
107 


225 

107 


108 

92 


185 
85 


250 
121 


244 
118 


237 
114 


214 
101 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

MASSACHUSETTS 


Distillation — font  inued 

Distil- 
lation 

Sam- 

40 

per 

cent 

mark. 

45 

per 

cent 

mark. 

50 
per 

cent 
mark. 

60 

per 

cent. 

mark. 

70 
per 

cent 

mark. 

80 

par 

cent 
mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 
point. 

Aver- 
age 
boiling 

point. 

loss, 
per 
cenl . 

pie 
No. 

279 
137 

284 
140 

293 
115 

313 
156 

327 
164 

343 
173 

367 
186 

396 
202 

110 
210 

417 
214 

291 
144 

}  '" 

547 

212 
100 

210 
102 

225 
107 

221 
105 

232 
111 

232 
111 

257 
125 

244 
118 

286 

141 

277 
136 

316 
158 

392 

1.50 

370 
188 

334 

168 

414 
212 

399 

204 

1   4  5 

119  \[      V 

2!S  \\       1  5 

120  /   1  b 

548 

374 
190 

388 

198 

549 

223 
106 

230 
110 

239 

115 

248 
120 

271 
133 

306 
152 

342 

172 

374 
190 

388 
198 

401 
205 

252 

122 

}   ,5 

550 

2.50 
121 

259 
126 

244 

US 

2S9 
143 

311 
155 

334 

168 

372 
189 

417 
214 

424 
218 

270 
132 

\      2.8 

551 

248 

120 

257 
125 

264 
129 

275 
135 

295 
146 

318 
159 

351 

177 

388 

198 

401 
205 

406 
208 

264 

129 

|   2.0 

552 

221 
105 

253 
123 

230 
110 

261 
127 

243 
117 

270 
132 

268 
131 

284 
140 

298 
148 

304 
151 

324 
162 

324 
162 

365 
185 

3.52 

178 

408 
209 

399 

204 

250 

121 

268 
131 

}   4.4 
|   2.0 

553 

387 
197 

399 
204 

554 

277 
136 

286 
141 

293 
145 

311 
155 

329 
165 

349 
176 

381 
194 

421 

216 

439 
226 

450 
232 

298 
148 

}   » 

555 

225 
107 

235 
113 

248 
120 

268 
131 

20.5 
146 

329 
1S5 

378 
192 

410 
210 

415 
213 

252 
122 

}   3.5 

556 

259 
126 

266 
130 

275 
133 

293 
145 

316 
158 

336 
169 

370 
188 

408 
209 

424 

218 

432 
222 

280 
138 

}   " 

557 

259 
126 

270 
132 

277 
136 

295 
146 

316 
158 

333 

107 

379 
193 

423 
217 

435 
224 

4!2 
228 

279 
137 

}   L. 

558 

253 
123 

261 
127 

268 
131 

2^4 
140 

3^4 
151 

313 
156 

356 
ISO 

3*8 
198 

401 
205 

410 
210 

270 
132 

}   " 

559 

248 

120 

261 
127 

271 
133 

288 
142 

306 
152 

329 
105 

3<'0 
182 

392 
200 

410 
210 

414 
212 

270 
132 

}   - 

560 

221 
105 

244 
118 

232 
111 

234 
112 

241 
116 

259 
126 

266 
130 

273 
134 

291 
144 

291 
114 

320 
160 

311 
155 

372 
lb9 

347 
175 

426 
219 

403 
206 

253 
123 

202 
128 

|   4.5 
|   2.6 

561 

388 

198 

562 

192 

89 

196 
91 

199 
93 

212 

100 

223 
106 

237 
114 

262 
128 

286 
141 

298 
148 

320 
160 

^}   " 

563 

230 
110 

237 
114 

2.53 
123 

270 
132 

295 
146 

329 
165 

370 
188 

417 
214 

421 
216 

259  \   o  9 
126  /  z-v 

564 

237 
114 

246 

119 

257 
125 

277 
136 

302 

150 

324 

162 

3.56 
1^0 

396 
202 

410 
210 

417 
214 

266  1   .  3 
130  /   ld 

565 

MICHIGAN. 


270 
132 

284 
140 

291 
144 

311 
155 

333 
167 

3.54 
179 

383 

195 

410 

210 

419 
21.5 

433 
223 

288 
142 

> 

1.3 

566 

262 
128 

271 
133 

279 
127 

300 
149 

322 
161 

347 
175 

383 
195 

421 
216 

433 
223 

451 
233 

284 
140 

} 

.7 

567 

273 
134 

288 
142 

297 
147 

319 

154 

331 
166 

352 
178 

387 
197 

439 
226 

439 
226 

281 
138 

} 

3.1 

568 

237 
111 

250 
121 

262 
128 

291 
144 

318 
159 

345 
174 

383 
195 

419 
215 

433 
223 

435 
224 

264 
129 

} 

1.7 

569 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
MICHIGAN— Continued. 


Price, cents 
per  gallon. 

Gravity  at 
15°  C. 

Distillation. 

Sam- 
ple 
No. 

City. 

Com- 
panv 
No. 

Sample 

col- 
lected 
from — 

Re- 
tail. 

Tank 
wagon. 

Specific 
gravity. 

De- 
grees 
Baume. 

First 
drop. 

5 
per 

cent 
mark. 

10 

per 

cent 

mark 

20 

per 

cent 

mark. 

30 

per 

cent 

mark. 

570 

6 

D 

25.7 

23.7 

0. 754 

55.7 

/  127 
\    53 

171 

77 

190 

88 

217 
103 

239 
115 

571 

do 

4 

G 

23.7 

22.7 

.750 

56.7 

/  126 
\    52 

167 

75 

183 
84 

207 
97 

226 
108 

572 

do 

4 

D 

23.7 

.752 

56.2 

I  131 

\    55 

ISO 

82 

198 
92 

223 

106 

243 
117 

573 

do 

4  1  D 

23.7 

.752 

56.2 

/  129 
I    54 

172 

78 

192 

S9 

217 
103 

237 
114 

574 

do 

3 

D 

23.7 

.755 

55.  4 

/    95 
\    35 

127 
53 

149 
65 

185 

85 

221 
105 

575 

do 

3 

D 

29.7  1 

.725 

63.1 

f    93 
I    34 

117 
47 

131 
55 

153 

67 

176 
80 

576 

do 

77 

I) 

23.7 

.746 

57.7 

/  104 
\     40 

169 
76 

187 

86 

212 
100 

235 
113 

577 

....do 

240 

F 

23.7 

.750 

56.7 

/  122 

\    50 

163 
73 

183 

84 

205 
96 

223 
100 

578 

do 

246     F 

25.7 

.734 

60.7 

/  100 
\    38 

142 
61 

158 
70 

187 

86 

208 
98 

579 

Grand  Rapids 

139     F 

35 

.715 

65.8 

/  118 
I    48 

149 
65 

160 
71 

174 
79 

185 
85 

580 

do 

139  j  F 

23.7 

.  753 

55. 9 

/  144 
\    62 

189 

87 

203 
95 

223 
10*3 

232 
111 

581 

do 

141      F 

23.7 

.799 

45.  2 

/  165 
I    74 

178 
81 

183 
84 

190 

88 

194 

90 

582 

do 

3  |  F 

23.7 

.  755 

55.  4 

f    93 
\    34 

126 

52 

147 
64 

190 
88 

235 
113 

583 

do 

3 

F 

29.7 

.732 

61.3 

/    95 

I    35 

122 
50 

136 

58 

162 
72 

190 
88 

5S4 

do 

77 

G 

28 

23.7 

.733 

61.0 

/  108 
\    42 

145 
63 

165 

74 

189 

87 

207 
97 

585 

3 

G 

26 

23.9 

.756 

55.3 

/  129 

\    54 

163 

73 

190 

88 

216 
102 

250 
121 

i 

do 

3 

G 

28 

23.9 

.  755 

55.4 

/  127 
\    53 

165 

74 

185 
85 

221 

105 

250 
121 

587 

do 

3 

G 

23.9  ,     23.9 

.758 

54.8 

/  127 
\    53 

165 

74 

187 

86 

217 
103 

244 

lis 

67 

F 

23.7 

.740 

59.2 

/  115 
\    46 

154 
68 

172 

78 

201 

94 

223 
106 

58  ) 

do 

207 

F 

24 

.736 

60.2 

/  136 

\    58 

174 
79 

187 
86 

203 
85 

217 
103 

■ 

do 

3 

]) 

23.7 



.752 

56.2 

/  109 
I    43 

151 

66 

176 
80 

217 
103 

2)0 
119 

501 

da 

82 

F 

23.7 

.735 

60.5 

/  133 

\    57 

178 

-1 

189 

87 

203 
95 

217 
103 
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collected  in  the  1919  survey,  arranged  by  State*— Continued. 

MICHIGAN— C'ontiii  ued 


Hist  illation — Continued 

Distil- 
lation 

Sam- 

40 

per 

cent 

mark. 

45 

per 

cent 

mark. 

50 

per 

cent 

mark 

60 
per 

('.'III 

mark 

70 

per 

eon! 

mark. 

80 

per 

cent 

mark 

90 
per 

cent 
mark 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 
boiling 

point. 

loss, 
per 
cent. 

ple 
No. 

262 
128 

27.". 
135 

286 

141 

307 
153 

334 

168 

367 

186 

415 
213 

460 
238 

473 
245 

473 
245 

293 
145 

}  » 

570 

248 
120 

261 
127 

271 
133 

286 

141 

318 
159 

345 
174 

390 
199 

432 
222 

442 

228 

450 
232 

277 
136 

}  '•' 

571 

259 
126 

270 
132 

2S2 
139 

302 
150 

320 

160 

347 
175 

387 

197 

426 
219 

441 
227 

459 

237 

286 

141 

}    ■• 

572 

255 
124 

266 
130 

277 
136 

295 
146 

318 
159 

345 
174 

387 
197 

426 
219 

444 
229 

457 
236 

282 
139 

I    •' 

573 

252 
122 

270 
132 

140 

316 
158 

343 
173 

370 
188 

405 
207 

430 
221 

439 
226 

4)1 
227 

279 
137 

|      2.3 

574 

201 
04 

255 
124 

214 

101 

264 
129 

228 
109 

273 
134 

257 

125 

297 
147 

297 
147 

316 
158 

351 
177 

338 
170 

403 
206 

356 
180 

426 
219 

430 
221 

246 

119 

273 
134 

|       4.2 

}    ,„ 

575 

405 

207 

415 
213 

576 

235 
113 

255 
124 

264 
129 

282 
139 

306 

152 

327 
164 

365 
185 

397 
203 

408 
209 

423 

217 

266 

130 

}    >■• 

577 

22* 
109 

234 
112 

248 

120 

266 
130 

291 
144 

316 
158 

342 
172 

385 
196 

401 
205 

401 
205 

250 
121 

}       L? 

578 

196 
91 

201 
94 

207 

97 

219 
104 

234 
112 

255 
124 

291 
144 

327 
164 

349 
176 

383 
195 

221 
105 

}      -7 

579 

237 
114 

268 
131 

280 
138 

298 
148 

322 
161 

349 
176 

390 
199 

428 
220 

439 
226 

460 
238 

286 
141 

>      ■' 

580 

01 
94 

207 
97 

214 
101 

232 
111 

293 
145 

325 
163 

369 

187 

406 
208 

417 
214 

441 
227 

255 
124 

}       1.0 

581 

273 
134 

214 
101 

223 
106 

288 
142 

228 
109 

230 
110 

309 
154 

243 
117 

239 
115 

343 
173 

280 
138 

257 
125 

369 

187 

318 

159 

277 
136 

392 
200 

361 
183 

302 
150 

423 
217 

410 
210 

336 
169 

451 
233 

441 
227 

397 
203 

293 
145 

259 
126 

246 
119 

}      3.2 
|      3.2 

}    » 

582 

583 

372 
189 

383 
195 

584 

273 
134 

2s4 
140 

297 

147 

315 

157 

329 
165 

354 
179 

387 
197 

415 
213 

426 
219 

433 
223 

288 
142 

|      2.0 

585 

275 
135 

284 
140 

298 
148 

318 
159 

334 
168 

356 
180 

388 
198 

421 
216 

428 
220 

433 
223 

289 

143 

}    " 

586 

271 
133 

2-4 
140 

293 
145 

311 
155 

329 
165 

349 

176 

392 
200 

412 
211 

421 
216 

433 
223 

288 

142 

}    » 

587 

241 
116 

252 
122 

261 
127 

280 
138 

300 
149 

324 
162 

356 
180 

392 

200 

405 
207 

414 
212 

262 
128 

}   " 

588 

232 
111 

239 
115 

244 
US 

262 

12S 

280 

138 

306 
152 

352 
178 

415 
213 

441 
227 

450 
232 

261 
127 

}   » 

589 

268 

131 

275 
135 

288 
142 

307 
153 

325 
163 

347 
175 

379 
193 

412 
211 

426 
219 

428 

220 

280 
138 

}      L. 

590 

230 
110 

237 
114 

244 
118 

257 
125 

277 
136 

300 
149 

338 

170 

397 

423 

217 

448 
231 

259 
126 

}       ■» 

591 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
MINNESOTA. 


Sam- 
ple 
No. 


592 
593 
594 
595 
596 
597 
59°. 
590 
GOO 
601 
602 
603 
604 
605 
60S 


City. 


Duluth. 
do.. 

do.. 

do.. 


.ao. 


do 

Minneapolis. 

....  do 

do 

do 

do 

do 

lo 


Com- 
pany 
No! 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


170 

170 


170    d. 


192 

192 

3 

171 

171 

73 

73 

73 

3 

3 

241 

241 


Re- 
tail. 


Tank 
vagon 


Gravity  at 
15°  C. 


Specific 
gravity. 


24 

-sj 

24 

283 

26} 

24 

24 

26  j 

31 


0.692 
.719 
.741 
.  728 
.744 
.754 
.  735 
.736 
.757 
.  761 
.747 
.759 
.743 
.738 
.738 


De- 
grees 
Baumei. 


72.3 
64.9 

59.1 
62.5 
58.2 

69.5    ■[ 


Distillation. 


First 
drop. 


per 
cent. 
mark 


J  100 
\    38 

/  106 

I    41 


60.2   { 
54.9   | 


54 
57.4 
54.6 
58.  4 

59.7 
59.7 


» 


126 
52 


111 
44 


10S 
42 


109 
43 


L06 

41 


127 

53 


181 

83 


122 

50 


133 
56 


140 
60 


185 
85 


151 
66 


156 
69 


165 
74 


158 
70 


140 
GO 


142 
61 


142 
01 


129 

54 


1J 

per 

cent 

mark. 


per 
cent 

mark. 


30 

per 

cent 

mark 


113 
45 

124 

51 

140 
60 

160 
71 

19S 
92 

219 
104 

142 
61 

192 
89 

153 

67 

1*9 

87 

158 
70 

196 
91 

203 

95 

223 
103 

167 
75 

190 
88 

176 
81 

205 
96 

17S 
81 

198 

92 

169 

76 

181 
83 

158 
70 

lr>2 
8) 

167 
75 

203 
85 

158 

70 

r  I 
88 

149 
65 

is: 
86 

MISSISSIPPI 


» 07     Jackson. 
..do  . 

609  ..do    . 

610    do    . 

611    do.  . 

612    do.. 


2 

D 

25 

12 

F 

25 

12 

D 

25 

1 

F 

25 

8 

D  . . . . 

1 

D 

25 

0.  739         59.  4 


.743 


.743 


fill 
\     44 


'••< 


131 
55 


108 
42 


/  113 

I     45 


140 
60 


109       156 


1"4 

79 


158 
70 


1'  3 
73 


154 
68 


158 
70 


1°4 
90 


178 
81 


183 

84 


212 
100 


221 
105 


212 
100 


199 
93 


214 
101 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

MINNESOTA. 


T,isi  illation— Continued. 

Distil- 
lation 

loss, 
per 

cent. 

4  1 

per 

cent 

mark. 

45 
per 

Cl'Ill 

mark. 

50 
per 

cent 
mark. 

60 

i  er 

ecu! 
murk. 

70 

per 
cent. 
mark. 

80 

per 
cent 
mark. 

90 

per 

cent 

mark. 

95 
per 
cent 

mark. 

96 

per 

cent 

mark. 

Dry 
point. 

Aver- 
age 

boiling 

poim . 

Sam- 
ple 
No. 

15] 
66 

205 

96 

1  56 
69 

216 
102 

165 

74 

220 
108 

ISO 
82 

211 
LIS 

198 
92 

271 
133 

223 
106 

300 
149 

295 
146 

342 
172 

311 
155 

388 

198 

181 

S3 

235 
113 

}  ,,v 

|   3.0 

592 

388 
198 

593 

355 
124 

202 
128 

270 
132 

284 
140 

304 
151 

322 
161 

352 
178 

397 
203 

397 
203 

271 
133 

}   ,. 

594 

266 
130 

24« 

1-20 

270 
137 

257 
125 

288 
142 

277 
136 

307 
153 

302 
150 

329 
105 

329 
165 

361 
183 

369 

187 

399 
209 

423 
217 

261 
127 

275 
135 

}   5.0 
}   3.0 

595 

415 
213 

423 
217 

596 

27  1 
132 

253 
123 

2^-0 
138 

264 
129 

291 

144 

275 
135 

309 
154 

291 
144 

333 

167 

311 

155 

354 
179 

333 

167 

396 
202 

367 
1S6 

406 
208 

432 
222 

271 
133 

279 
137 

}   3.7 

>    ■• 

597 

401 
205 

412 
211 

598 

234 
112 

244 
118 

265 
124 

270 
132 

302 
150 

333 
167 

378 

192 

432 
222 

439 
226 

442 
228 

264  \      „  ? 
129  J  l-  ' 

599 

250 

121 

202 
128 

275 
135 

291 
144 

316 
158 

338 
170 

379 
193 

424 
218 

433 
223 

441 
227 

275 
135 

}   2.0 

600 

241 

116 

252 
122 

266 

130 

295 
146 

320 
100 

347 
175 

381 
194 

423 

217 

435 
224 

441 
227 

273 
134 

}   «•• 

601 

208 
98 

217 
103 

226 

108 

248 
126 

270 
132 

29,8 
148 

347 
175 

372 
189 

392 
200 

408 
209 

243 

117 

}   " 

602 

264 
129 

286 

141 

298 

148 

327 
164 

358 
181 

383 

195 

415 
213 

442 
228 

444 
229 

444 
229 

289 
143 

|   2.6 

603 

253 
123 

264 
129 

282 
139 

309 
154 

334 
168 

301 
183 

401 
205 

437 
225 

437 
225 

280 
138 

}   ,., 

604 

235 
113 

244 
118 

259 
126 

282 
139 

306 
152 

333 
107 

374 

190 

415 

213 

430 
221 

433 
223 

262 
128 

|   2.3 

605 

252 
122 

271 
133 

284 
140 

307 
153 

327 
164 

345 
174 

387 
197 

421 

216 

271 
133 

}  ,s 

606 

MISSISSIPPI. 


221 
105 

230 
110 

261 
114 

2S0 
127 

306 
138 

347 
152 

403 
175 

414 
206 

414 

212 

414 
212 

248 
120 

} 

2.5 

607 

2451 
127 

270 

132 

277 
136 

300 
149 

320 

100 

342 
172 

376 
191 

419 
215 

430 
221 

J  32 
222 

277 
136 

} 

2.4 

60S 

253 
123 

259 
126 

270 
132 

288 
142 

302 
150 

324 

102 

354 
179 

388 

198 

401 
205 

412 
211 

273 
134 

} 

1.5 

609 

253 
123 

262 

12S 

270 
132 

288 
142 

307 
153 

327 
164 

361 
183 

414 
212 

430 
221 

430 
221 

270 
132 

} 

2.6 

G10 

230 
110 

235 
113 

243 
117 

257 
125 

271 
133 

297 
147 

324 
162 

354 
179 

369 

187 

381 

194 

248 
120 

} 

1.4 

(ill 

252 
122 

261 
127 

270 
132 

288 
142 

306 
152 

327 

164 

363 
184 

417 
214 

433 
223 

433 
223 

271 
133 

\ 

2.8 

612 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 


MISSOURI. 


Sam- 
ple 
No. 


613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 

628 
629 
630 

- 
633 
634 

636 

637 


City. 


Columbia 

....do 

....do 

....do 

....do 

Kansas  City. 

....do 

....do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

St  Joseph... 

do 

do 

do 

do 

do 

do 

do 


Com- 
pany 
No. 


258 


Sample 

col- 
lected 
from— 


3  J  F. 

52  I  F. 

52  F. 
! 

53  F. 

59     F. 

I 
59     F. 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
•wagon. 


Specific 
gravity. 


63 

F 

63 

F 

8 

F 

4 

F 

3 

233 

G 

151      :      F. 


3 

214 

214 

85 


85     F. 


26  24 

26  23 

26  23 
23  I     21 
23  23 
22.  3  21.  3 
22.3  21.3 
25  23 
22.  3  22.  3 
22.  3  22.  3 
25,  3  25.  3 
22. 3  |     221 3 
25J  24* 
22.  3  :     21.  3 
22.  3  22.  3 
25  22. 3 
22. 3  j     21. 3 

27  I     25 


25 
22.7 

21 
20.7 
22.7 
27 


Gravity  at 
15°  C. 


De- 
grees 
Baume 


22.7 

27 

22.7 

27 

22.7 

22.7 

27 

0.744 
.747 
.747 
.750 
.747 
.746 
.744 
.746 
.745 
.745 
.737 
.751 
.748 
.749 
.747 
.751 
.747 
.745 
.748 
.744 
.743 
.738 
.751 
.  745 
.726 


Distillation. 


First 
drop, 


5  10 

per      per 

c^nt    cent 
mark,  mark 


58.2 

57.4 

57.4 

56.7 

57.4 

57.8  I 

58.2  { 

57.8  { 

57.9  { 

57.  9  { 

«i  n  '  140 

*x0  \     60 

as  a  I  149 

ob-4  \     65 

57-2  ft    ■ 

«  0  f  149 


135 


f  127 
\    53 

J  142 
\    62 

/  100 
I    38 

138 
59 

131 

55 

169 

76 

115 
46 

151 


20 

per 

cent 

mark. 


-   ,    /  109 
57:4    \     43 


56.  4    ( 

57.4    { 


.> 


\ 

59.  7   { 


"■*R» 


56.4 


57.9 


62.8 


/  144 
\     62 

/  149 
\     65 

f  129 
A     54 


181 


153 

77 


174 
79 


189 
87 


133 
56 


160 

71 


\>~ 


IV! 

76 


187 


172 

78 


183 
S3 


18a 
85 


178 

81 


165 

74 


L72 

7s 


L36 

58 


163 
73 


163 
73 


181 

83 


135 

:.7 


167 
75 


181 

83 


178 

81 


L58 

70 


I'll 
90 


185 

85 


199 
93 


153 

57 


185 

85 


181 

83 


207 
97 


201 
94 


181 

83 


lsO 
82 


198 
92 


156 

69 


ISO 

82 


198 
92 


167 

75 


30 

per 
cent 
mark 


217 
103 


207 
97 


212 
100 


234 
112 


220 
108 


230 
110 


221  239 

105  115 

199  237 

93  I  114 


212 
100 


208 


217 
103 


225 
107 


2?5 
107 


210 
99 


214 

101 


212 
100 


230 

no 


230 

110 


226 
108 


218 
120 


-Ml 


226 

i  e 


228 
109 


109 


217 
103 

232 

1:1 

214 

101 

235 

113 

208 
98 

243 
117 

201 
94 

221 
105 

210 
94 

221 
105 

221 
105 

239 

115 

163 
73 

230 

110 

198 

92 

214 
101 

219 
104 

239 
115 

207 

97 

223 
105 

180 
82 

190 
88 
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collcrtiii  in  the  191$  surrey,  arranged  bi/  States — Continued. 

MISSOURI. 


Distillation — Continued. 

Distil- 
lation 

Sam- 

40 
per 

mark. 

45 
per 

Ct'Ill 

mark. 

60 

per 
cent 
mark. 

GO 

per 
cent 
mark. 

70 

per 
Cent 
mark. 

80 

per 

cent 

mark. 

90 

per 

cent 

mark. 

95 
per 
cent 

mark. 

96 

per 
cent 
mark. 

Dry 

point. 

Aver- 
age 
boiling 

point. 

loss, 

per 

cent. 

ple 
No. 

346 
119 

123 

262 
127 

2°2 
132 

297 
147 

325 
1(53 

365 
[85 

406 
208 

414 

212 

435 

224 

271 
133 

}      2.0 

613 

239 
115 

250 
121 

259 

126 

279 

137 

300 
145 

325 

163 

387 
197 

410 
*  210 

439 
226 

444 
229 

264 
129 

}   " 

611 

24s 
120 

257 

125 

268 
131 

286 
111 

307 
153 

338 

170 

378 
192 

423 
217 

439 
226 

448 
231 

275 
135 

}   » 

1,15 

853 
123 

262 

128 

270 
132 

289 
143 

309 
154 

322 

161 

369 
187 

417 
214 

437 
225 

466 
241 

2S0 

138 

}    ■■ 

616 

268 
131 

279 
137 

295 
146 

324 
162 

354 

179 

387 
197 

439 
226 

480 

249 

480 

249 

249 

295 
146 

}      3.8 

617 

B48 
120 

261 

127 

268 
131 

291 
144 

333 

156 

340 
171 

379 
193 

417 
211 

428 
220 

433 
223 

277  \       ,  7 
136    /           ' 

618 

248 
120 

127 

270 
132 

291 
144 

315 

157 

340 
171 

378 
192 

410 
210 

415 
213 

417 
214 

273   1        ,   „ 
134   /       L6 

619 

24:i 
117 

248 
120 

255 
124 

268 
131 

292 
139 

302 
150 

334 
168 

361 
183 

370 
188 

388 

198 

262  \\           „ 
128    I         l6 

620 

2til 
127 

279 
137 

2S6 
141 

309 
154 

333 
167 

354 
179 

390 
199 

417 
214 

421 
216 

424 
218 

286   I      ,  7 
141    /        1"  ' 

621 

857 

125 

264 
129 

273 

134 

291 
144 

309 

154 

327 
164 

356 

ISO 

385 

196 

396 
202 

417 
214 

277   \\           „ 
136    J        'S 

622 

223 
106 

228 

109 

235 
113 

253 
123 

275 
135 

300 
149 

329 

165 

356 

180 

367 
186 

390 
199 

250  \\      !  . 
121  j      ll 

623 

244 
US 

253 
123 

266 
130 

288 
142 

311 

155 

334 
168 

365 
185 

396 
202 

405 
207 

42S 
219 

273  \          g 
134   J        "- 

624 

243 

117 

248 
120 

255 

124 

270 
132 

286 
141 

307 
153 

333 

167 

365 
185 

376 
191 

307 
203 

261 
127 

^             7 

625 

B4€ 

120 

261 
127 

270 
132 

293 
145 

315 

157 

342 
172 

381 
194 

419 
215 

428 
220 

430 
221 

279 

137 

}     L. 

626 

266 
130 

273 

134 

286 
141 

311 
155 

331 
166 

356 
180 

385 
198 

421 
216 

430 
221 

439 
226 

2.84 
140 

}  ,5 

627 

120 

268 
131 

380 

138 

306 
152 

331 
166 

347 
175 

392 
200 

428 
220 

437 
225 

451 
233 

284 
140 

}  •• 

628 

273 
134 

239 
115 

286 

141 

250 
121 

29.8 
148 

255 
124 

327 
164 

366 

141 

356 
180 

313 

156 

388 

198 

340 

171 

439 
226 

379 
193 



468 
242 

437 

225 

297 

147    /      *-b 

271    \      1  2 
133    J       l-z 

629 

417 
214 

432 
222 

630 

241 
116 

252 
122 

266 
130 

2$ 

142 

316 
158 

351 
177 

396 
202 

144 
229 

457 
236 

457 
236 

277    1        j   7 
136    J       X-  ' 

631 

855 

124 

264 
129 

255 
)24 

293 

145 

309 

154 

329 
165 

360 
182 

390 

199 

401 
205 

405 
207 

073  \ 

632 

257 

125 

2i'.4 
128 

282 

139 

309 

154 

345 
174 

381 
194 

433 
223 

464 

240 

464 
240 

284    \ 

140    /       5-5 

633 

230 

llH 

237 

114 

244 
118 

261 

127 

279 
137 

311 
155 

356 

180 

408 
209 

417 
214 

417 
214 

257   \      i  1 

125    /       il 

634 

244 

lis 

131 

282 
139 

306 

152 

338 
170 

372 
189 

424 
218 

469 
243 

478 
248 

478 
243 

295  \\       j  2 

146    J       l-Z 

635 

239 
115 

246 
119 

253 
123 

266 
130 

298 
148 

320 
160 

343 

173 

381 
194 

394 

2Hl 

405 

207 

262 
128 

}  » 

636 

201 
94 

208 
98 

214 
101 

226 
108 

243 

117  1 

264 
129 

302 
150 

336 
169 

349 
176 

370 
18S 

226 
108 

}  » 

637 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
MISSOURI— Continued. 


Sam- 
ple 
No. 


City. 


Com- 
pany 
No. 


Sampie 

col- 
lected 
from — 


Price,  cents 
per  gallon. 


Re-      Tank 
tail,    wagon. 


Specific 

gravity. 


Gravity  at 
15°  C. 


De- 
grees 
Baume\ 


Distillation. 


First 
drop. 


per 
cent 
mark. 


10 

per 

cent 

mark. 


20 
per 

cent, 
mark. 


30 

per 

cent 

mark 


638     St.  Louis. 


639 
640 
641 
612 
643 
044 
645 
646 
1.47 
648 
649 
650 


.do., 
.do., 
.do., 
.do., 
.do.. 
.do., 
.do., 
.do. 
.do. 
.do. 
.do. 
.do. 


221 
221 
3 
3 
215 
215 


1     F. 
1     F. 


25J 

27* 

22.4 

22.4 

22.4 

25J 

22.4 

23 

23 

25.2 

22.4 

22.4 

22.4 


24.4 
25.9 
22.4 


22.4 
22.4 


0.742 
.735 
.74-1 
.741 
.742 
.739 
.752 
.748 
.749 
.741 
.756 
.745 
.  745 


58.7  {    g 

60. 5  {    gjj 

58.2  {^ 

5,7  {^ 

59,4  {     « 
56.2^51 

57.2  {    % 

56.9  {    % 


58.9 


145 
63 


57.9  y% 

"••ft" 


124 
51 


131 

55 


LS0 
82 


180 
82 


126 

52 


205 


133 
56 


136 
58 


178 
81 


185 
85 


154 
68 


145 
63 


151 
66 


194 
90 


1C4 
90 


149 
65 


217 
103 


154 

68 


145 
70 


192 
89 


219 

104 


196 
91 


182 

89 


194 

i.0 


183 
84 


210 
99 


210 


1S7 
86 


228 
109 


194 

90 


196 

'.'1 


207 

97 


235 
113 


208 


210 

93 


MONTANA. 


651 
652 
653 
054 
655 

657 
65S 
659 


Bozcman. 
....do.... 
....do.... 

do.... 

do — 

do.... 

Missoula. 
....do.... 
do 


L0 

10 
59 
60 
73 
1 
10 
183 
1S5 


F... 

27* 

G 

30 

F 

28 

r> 

28 

G.. 

30 

F...  . 

27i 

D 

29 

D 

30 

D 

0.770 
.773 
.751 
.763 
.756 
.759 
.752 
.751 
.752 


56.4 


•53. 6 


50.2 


135 
57 


{'? 


122 
50 


127 
53 


140 
60 


r  13 

I    5 


183 
84 


135 
57 


154 
08 


165 
74 


187 


162 
72 


171 

77 


167 
75 


171 

77 


210 


107 
75 


171 

77 

199 
93 

226 
108 

178 
81 

203 
95 

228 
109 

203 
95 

226 

108 

214 
lis 

178 
81 

201 

94 

230 
110 

194 
90 

221 

105 

243 

117 

181 
83 

203 
•  95 

225 
107 

185 
85 

205 
96 

226 
108 

225 
107 

241 
116 

253 
123 

180 
82 

207 
97 

225 

107 
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collected  in  the  1919  survey,  arranged  by  States—Continued. 

MISSOURI— Continued. 


Distillation — Oontinuec 

I. 

i 

Distil- 
lation 

Sam- 

40 

45 

50 

60 

70 

go 

90 

95 

96 

Aver- 

OSS, 

ple 
No. 

per 

mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

Dry 
point. 

age 
boiling 
point. 

cent. 

130 

214 
118 

122 

277 

136 

254 
126 

266 
130 

143 

273 
134 

284 

140 

316 
158 

302 
150 

306 
152 

340 
171 

329 
165 

331 

166 

365 

185 

356 
180 

358 
181 

406 
208 

403 
206 

3% 

202 

453 
234 

437 
225 

439 
226 

2S2  \ 
139   f 

271    1 
133    ' 

4.4 
4.0 
3.2 

639 

433 
223 

277 
136 

} 

ti+il 

234 

112 

241 
116 

250 
121 

266 
130 

284 

140 

306 
152 

340 
171 

376 
191 

387 
197 

415 
213 

261 
127 

I 

.8 

641 

237 

114 

244 
118 

252 
122 

268 
131 

286 
141 

309 
154 

343 

172 

3S1 
194 

392 
200 

417 
214 

262 
128 

I 

.6 

642 

243 
117 

252 

122 

262 

128 

291 
144 

316 
158 

347 
175 

392 

200 

437 
225 

| 

441 

227 

266 
130 

} 

3.2 

e)43 

253 
123 

262 
128 

270 
132 

284 
140 

304 
151 

325 

163 

356 
180 

388 
198 

399 
204 

432 
222 

280 
138 

} 

.5 

644 

261 
127 

275 

135 

289 
143 

318 
159 

336 

169 

376 
191 

417 
214 

448 
231 

455 
235 

457 
236 

284 
140 

I 

2.0 

645 

264 

129 

277 
136 

289 

142 

325 
162 

354 
179 

383 

195 

421 
216 

455 
235 

457 
236 

289 

143 

> 

3.7 

646 

237 
114 

246 
119 

253 
123 

270 
132 

293 

145 

316 

158 

352 

178 

396 
202 

414 
212 

428 
220 

266 
130 

} 

1.3 

647 

266 
130 

275 
135 

282 
139 

302 
150 

322 
161 

342 
172 

376 
191 

414 
212 

426 
219 

446 
230 

291 
144 

} 

1.0 

648 

232 
111 

239 
115 

24S 
120 

262 
128 

277 
136 

295 
146 

324 
162 

356 
180 

365 

185 

378 
192 

253 
123 

} 

1.0 

649 

224 
112 

241 

116 

248 
120 

262 
12S 

280 

13S 

302 
1.50 

324 

lfis 

365 
185 

378 
192 

387 
197 

255 
124 

} 

1.9 

650 

M( 

WTANj 

k. 

252 
122 

264 
129 

279 
137 

309 

154 

343 
173 

381 

194 

428 

220 

466 

241 

480 
249 

480 
249 

289 

143 

} 

2.1 

6.51 

250 
121 

266 

130 

282 
139 

306 

152 

342 

172 

370 
193 

423 
217 

442 
228 

464 
240 

4  7s 
248 

291 
144 

} 

1.4 

652 

259 
126 

268 
131 

275 
135 

293 

145 

311 
155 

333 

167 

365 
18.5 

401 
205 

412 
211 

419 
215 

270 
137 

} 

1.7 

653 

253 
123 

259 
126 

266 
130 

311 
155 

379 
193 

424 
218 

437 
225 

460 
238 

473 
245 

482 
250 

298 
148 

} 

1.6 

654 

261 
127 

273 
134 

284 
140 

302 
150 

324 
162 

347 
175 

37,s 
192 

428 
220 

435 
224 

435 
224 

304 
151 

} 

2.6 

655 

248 
120 

257 
125 

264 

129 

201 
144 

316 
158 

351 

177 

401 
205 

437 
225 

446 
230 

450 
232 

279 
137 

} 

1.2 

656 

248 
120 

259 
126 

270 
132 

293 

145 

325 
163 

358 
181 

405 

207 

444 
229 

457 
236 

473 
245 

284 

140 

> 

1.2 

657 

264 
129 

279 
137 

286 
141 

298 
148 

315 

157 

336 

169 

361 
183  j 

406 
208 

419 
215 

42S 
220 

289 
143 

} 

.S 

658 

239 
115 

248 
120 

255 

124 

271 
133 

291 
144 

318 
159 

363  1 
184 

405 
207 

424 
218 

441 
227 

266 
130 

} 

1.3 

659 

172> 

I'll 

Dull.  1 

»1 

11 
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Tablk  15. — Marketing  data  cmd  analytical  figures  for  gasolines 

NEBRASKA. 


Sam- 


660     Lincoln... 
561    do 

662    do 

663    do 

664  Omaha 

.do 

.  ..do 

667    do 

668    do 


669 


671 
672 


do... 

do... 

...do... 

....do... 


Com- 
pany 
No. 


Sample 

col- 
lected 
from — 


151 

174 

23  j  F. 

227     F. 

34     F. 

» 
170      F. 


170  j  F.... 

-  D . . . . 

-  G.... 

191     F 

191     F 

4  G  . . .  . 

•J3     F 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon 


Gravity  at 
15°  C. 


Specific 

gravity 


0.748 


.754 


.751 


.744 


.749 


.748 


.753 


De- 
grees 
Baum6 


56.4 


57.7 


59.4 


58.2 


56.7 


56.9 


distillation 


First 
drop. 


55.9 


109 
43 


100 
38 


133 

56 


104 
40 


135 
57 


145 
63 


131 

55 


122 
50 


144 
62 


5 

10 

per 
cent 
mark. 

per 
cent 
mark. 

145 
63 

1-'.:-! 
73 

181 
83 

201 
94 

124 
51 

144 
62 

153 

67 

172 
78 

167 
75 

181 
83 

151 
66 

169 

76 

131 
55 

153 

67 

171 
77 

183 

183 

84 

196 
91 

160 
71 

183 
84 

156 
69 

172 
78 

178 
81 

140 

60 

165 
71 

>n. 

20 

30 

per 
cent 
mark. 

per 
cent 
maik. 

201 

94 

232 

ill 

226 
108 

243 

117 

180 
B2 

217 

103 

201 

94 

226 

108 

196 

91 


189 
87 


187 


212 
100 


210 
99 


217 
103 


199       217 


93 


214 
101 


203 
95 


194 

90 


212 
100 


207 
97 


103 


226 
108 


221 

105 


212 
100 


228 

109 


250 
121 


NEW  HAMPSHIRE. 


673 

673- A 

do 

671 

Manchester 

675 

do 

676 

do 

677 

do 

67s 

Portsmouth 

678-A 

do 

2 

S 

29 

5 

G 

29 

2 

G 

30 

5 

G 

27 

G 

28 

1 

G 

29 

5 

G 

30 

5 

G 

30 

25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 


0.729 
.738 
.730 
.739 
.740 
.  746 


0   {  « 


58.9 


,,{ 


127 
53 


[02 
39 


126 

52 


127 
53 


I  102 
\    39 

/  133 
\    56 


131 
55 

119 
65 

178 
81 

205 
96 

167 
75 

189 

s7 

214 
101 

232 
111 

138 
59 

158 
70 

198 
92 

226 
108 

163 
73 

183 

84 

210 

99 

232 
111 

165 

74 

1S3 

s4 

210 
99 

228 
109 

133 

56 

153 

67 

ISO 

- 

171 

77 

190 

216 

102 

235 

113 

171 

189 

212 

100 

230 

110 

QUALITY   OF   GASOLINE    MARKETED   IN   UNITED  STATES. 


151 


collected  in  (he  1919  survey,  arranged  by  State*    <mitinued. 

NEBRASKA. 


Distillation— Continued. 


40 

45 

50 

per 
cent 
mark. 

per 

cent 

mark. 

per 
cent 
mark. 

259 

126 

268 
131 

282 
139 

259 
126 

26S 
131 

279 
237 

150 
121 

266 
130 

280 
138 

248 

120 

257 
125 

266 
130 

226 
108 

234 
112 

243 
117 

232 

111 

243 
117 

253 
123 

246 
119 

262 
128 

275 
135 

234 
112 

239 
115 

250 
121 

243 
117 

250 

121 

257 

125 

237 
114 

237 
114 

255 
124 

230 
110 

237 
114 

246 

119 

243 
117 

255 
124 

268 
131 

284 

140 

295 
146 

307 
153 

60 

per 

cent 

mark. 


304 
151 


298 
148 


311 
155 


293 
145 


261 
127 


280 
138 


304 
151 


268 
131 


Til 

per 

cent 

mark. 


325 
163 


316 
158 


336 
169 


316 
158 


282 
139 


309 
154 


331 
166 


285 
141 


80 

per 

cent 

mark. 


273 
134 

291 
144 

275 
135 

295 

146 

262 
128 

284 

140 

288 
142 

311 
155 

334 
168 

360 
182 

347 
175 


340 
171 


367 
186 


342 
172 


307 
153 


343 
173 


361 

183 


304 
151 


311 
155 


325 
163 


311 
155 


338 
170 


385 
196 


90 

per 

cent 

mark. 


392 
200 


374 
190 


406 


374 
190 


334 

168 


401 
205 


419 
215 


334 
168 


343 
173 


370 

188 


351 

177 


378 
192 


430 
221 


95 

per 

cent 

mark. 


96 

per 

cent 

mark. 


432 

222 


426 
219 


408 
209 


361 
183 


460 
238 


453 
234 


365 
185 


376 
191 


415 
213 


390 
199 


414 
212 


444 
229 


415 
213 


417 
214 


372 
189 


379 
193 


3S8 
198 


430 
221 


406 
208 


423 

217 


Dry 
point . 


451 
233 


442 
228 


430 
221 


430 
221 


388 
198 


469 
243 


453 
234 


396 
202 


403 
206 


433 

223 


421 
216 


426 
219 


457 
236 


Aver- 
age 

boiling 
point. 


279 
137 


280 
138 


275 
135 


270 
132 


252 
122 


270 
132 


277 
136 


255 
124 


264 
129 


266 
130 


255 
124 


275 
135 


298 
148 


Distil- 
lation 

loss, 

per 
cent. 


.-am- 
ple 
No. 


1.6 


L8 


1.6 


2.5 


1.8 


660 


662 


663 


665 


666 


667 


668 


670 


1.0  I     671 


4.1  i     672 


NEW  HAMPSHIRE. 


230 
110 

239 
115 

252' 
122 

282 
139 

307 
153 

333 

167 

376 
191 

421 
216 

428 
220 

259 

126 

} 

3.0 

673 

248 

120 

257 
125 

264 
129 

282 

139 

298 
148 

320 

160 

352 

178 

387 

197 

397 
203 

405 
207 

266 
130 

} 

1.6 

673-A 

246 

119 

253 
123 

266 

130 

289 

143 

313 
156 

338 

170 

387 
197 

433 
223 

270 
132 

} 

4.2 

674 

246 

119 

255 
124 

264 
129 

279 
137 

300 

149 

322 

161 

354 

179 

387 
197 

399 
204 

406 

208 

266 
130 

} 

1.5 

675 

244 
118 

257 

125 

266 
130 

282 
139 

298 
148 

324 
162 

354 

179 

388 
198 

399 

204 

403 
206 

266 
130 

} 

2.0 

676 

223 
106 

235 
113 

239 

115 

257 
125 

289 
143 

320 

160 

356 
180 

392 

200 

399 
204 

248 
120 

1 
i 

3.2 

677 

2.50 
121 

257 
125 

264 
129 

279 
137 

298 
148 

322 

161 

356 
180 

388 
198 

396 
202 

415 
213 

271 
133 

> 

1.0 

678 

248 

120 

255 

m 

264 
129 

2S0 
138 

293 

145 

320 
160 

351 
177 

383 
195 

392 
200 

410 
210 

266 
130 

) 

1.2 

678-A 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
NEW  JERSEY. 


Sam- 
ple 
No 


City. 


684 

686 
687 
688 
689 
690 
691 
692 
693 


H79     Camden 

680    do 

681    do 

682    do 

683  Jersey  City. 

....do 

....do 

Newark 

....do 

....do 

....do 

....do 

....do 

Trenton 

....do 

....do 


Com 
pany 
No. 


11 
2 

7 
1 
2 
7 
1 

11 
2 
251 
7 
1 

20 
2 
7 
1 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Re- 
tail. 


26 

24 

24 

25 

25 

25 

24.5 

26 

25 

26 

25 

24.5 

25 

24 

25 

25 


Tank 
wagon 


22| 
22| 
22i 
224. 
22i 
22J 


22* 
23i 
22J 
224 


22^ 
22i 
224 


Gravity  at 
15°  C. 


Specific 
gravity. 


De- 
grees 
Baume 


0.737 
.740 
.751 
.743  1 
.738 
.749  J 
.749 
.730 
.738 
.852 
.750 
.752 
.744 
.737 
.748 
.754 


Distillation. 


First 
drop. 


60.0 

59.2 

56.4    { 

68.4   { 

597 

56.9 

56.9 

61-8 

59.7 

34.3 

56.7 

56.2 

58.2 

60.0 

57.2 

55.7 


122 
50 


147 

64 


122 
50 


131 
55 


111 
44 


169 
76 


138 

59 


113 

45 


167 
75 


lis 
4s 


111 
44 


111 
44 


5 

10 

20 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

201 
94 

169 

76 

LSI 
83 

147 
64 

162 
72 

189 
89 

145 
63 

165 

74 

199 
93 

149 

65 

169 
76 

201 
94 

147 
64 

162 

72 

187 
86 

180 
82 

194 
90 

21(1 
99 

149 
65 

162 
72 

181 

S3 

172 
78 

185 
&5 

203 
95 

154 
68 

172 
78 

199 
93 

181 
83 

185 

189 
87 

176 
80 

192 
89 

217 
103 

142 

61 

156 

69 

178 
81 

203 

95 

216 
102 

230 

110 

119 

65 

165 

74 

192 
89 

142 
'61 

162 

72 

196 
91 

140 
60 

156 
69 

185 
85 

30 

per 
cent 
mark. 


219 

104 


228 
109 


226 
L08 


208 


228 
109 


198 

92 


216 
102 


223 
106 


192 


237 
114 


198 
92 


244 
118 


216 
102 


225 
107 


208 
98 


NEW  MEXICO. 


695 
696 
697 


Albuquerque. 

do 

do 

do 


32 

27J 

32 

27* 

30 

27* 

32 

27J 

0.749  !      56.9 
.750         56.7 


.  757 


54.9 


.  750         56. 7 


113 
45 

145 
63 

/  115 
\    46 

122 
50 


165 

74 


176 
80 


147 
64 


lsl 

Si 


185 
85 


192 


199 
73 


205 


216 

102 


217 

103 


219 
104 


223 
106 


239 
115 


235 
113 


230 
110 


237 
114 


NEW  YORK. 


Albanv . 


JS 


25J 


0.758 


„ 


■"R'g 


183 

84 


196 
91 


1S5 
85 


217 
103 


210 
99 


237 
114 


210 
110 
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collected  in  the  1919  survey,  arranged  by  Stales — Continued. 

NEW  JERSEY. 


Distillation— font  inued. 

Distil- 
lation 

Sam- 

4i) 

per 

cent 
mark. 

46 
per 

cent 
mark. 

50 

per 
cent 
mark. 

60 

per 

cent 
mark. 

70 

per 
cent 
mark. 

80 

per 

cent 

mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 
boiling 
point. 

loss, 

per 

cent. 

ple 
No. 

234 
112 

211 
116 

250 
121 

264 
129 

286 
141 

309 
154 

349 
176 

394 
201 

410 
210 

435 
224 

261 
127 

}  » 

679 

228 

109 

239 
115 

248 

120 

264 

129 

291 
144 

316 
158 

350 
180 

399 
204 

421 

216 

426 
219 

255 
124 

}      2.0 

680 

263 

123 

266 

130 

275 
135 

297 
147 

315 
157 

343 

173 

381 
194 

432 
222 

441 
227 

273 
134 

|      3.0 

681 

246 
119 

255 

134 

266 
130 

284 
140 

300 
149 

329 
165 

360 
182 

399 
204 

417 
214 

430 
221 

264 
129 

}•      2.2 

682 

228 
109 

237 

114 

248 
120 

268 

131 

288 
142 

315 
157 

356 
180 

396 
202 

406 
208 

410 
210 

253 

123 

|      2.0 

683 

246 
119 

255 

124 

264 
129 

280 

138 

297 
147 

311 
155 

352 

178 

383 

195 

396 
202 

415 
213 

268 
131 

}   » 

684 

216 
102 

225 

107 

235 

113 

261 

127 

280 
138 

318 

159 

356 

180 

379 
193 

401 
205 

417 
214 

241 
115 

}   » 

685 

226 
108 

232 
111 

239 
115 

250 
121 

270 
132 

295 

145 

342 

172 

392 
200 

421 
216 

428 
220 

253 
123 

}   " 

686 

239 

115 

248 
120 

257 
125 

277 
136 

297 

147 

322 

161 

365 

185 

415 
213 

428 
220 

262 
128 

}   " 

687 

196 
91 

198 
92 

201 
94 

207 
97 

214 
101 

226 
108 

248 
120 

320 
160 

347 
175 

358 
181 

217 
103 

>    " 

688 

257 
125 

264 
129 

275 
135 

293 
145 

307 
153 

327 

164 

363 

184 

399 

204 

412 
211 

415 

213 

275 
135 

|      2.0 

689 

214 
101 

223 
106 

234 

112 

259 
126 

286 
141 

318 
159 

360 
182 

406 
208 

419 
215 

248 
120 

|      2.9 

690 

257 

125 

266 
130 

277 
136 

293 
145 

313 
156 

338 
170 

374 
190 

394 
201 

406 
208 

423 
217 

284 
140 

}    ■• 

691 

234 
112 

244 
118 

253 
123 

271 
133 

295 
146 

322 
161 

365 
185 

415 
213 

435 
224 

435 
224 

261 
127 

|      3.0 

692 

246 
119 

257 
125 

273 
134 

291 

144 

311 
155 

333 

167 

374 
190 

424 
218 

435 
224 

268 
131 

\      2.8 

693 

228 

109 

239 
115 

250 
121 

275 
135 

300 
149 

329 
165 

361 
183 

448 
231 

457 
236 

261 
127 

}      3.0 

694 

NEW  MEXICO. 


257 

125 

270 
132 

279 
137 

300 
149 

322 

161 

347 
175 

383 

195 

424 
218 

441 
227 

453 
234 

280 
138 

} 

1.8 

253 
123 

262 
128 

271 
133 

289 
143 

309" 
154 

331 
166 

305 
185 

399 

204 

414 
212 

424 
218 

275 
135 

I 

1.5 

244 
118 

252 
122 

257 
125 

273 
134 

288 
142 

309 

154 

340 
171 

385 
196 

388 

198 

261 
127 

} 

2.7 

250 

121 

255 
124 

262 
128 

277 
136 

291 

144 

309 
154 

338 
170 

378 
192 

390 

199 

399 
204 

262 

128 

} 

2.0 

NEW  YORK. 


253 
123 

262 
128 

273 
134 

289 

143 

304 
151 

322 
161 

356 
180 

387 
197 

403 
206 

410 
210 

248 
120 

255 
124 

270 
132 

291 
144 

311 
155 

336 

169 

372 
189 

396 

202 

417 

214 

433 

223 

271 
133 


71  \\ 
33  / 

s !} 


275 
1 


700 
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Table  15. —  Marketing  data  and  analytical  figures  for  gasolines 
NEW  YORK— Continued. 


Sam- 
ple 
No. 


701 
702 
703 
704 
705 
706 
707 


City. 


Corn- 
pan  v 
No. 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Specific 
gravity. 


Gravity  at 
15°  C. 


De- 
grees 
Baume\ 


Distillation. 


First 
drop. 


per 
cent 
mark. 


10 
per 
cent 

mark. 


20 

per 

cent 

mark 


30 

per 

cent 

mark 


AlbaDy... 

....do 

....do 

Brooklyn . 

do 

do 

do 


708    do... 

709  Buffalo. 

710    do... 

711    do.. 

712    do.. 

713    do.. 

714    do.. 

715    do.. 

716    do.. 

717    do.. 

718    do.. 

71'J    do.. 

..do.. 


721 
722 

723 
724 


Ithaca. 

do. 

do. 

do. 


F. 
P. 

G. 

G. 

G. 

F. 

F. 

F. 

G. 

G. 

F. 

G 

F 

F 

F 

F 

G 
231  D 
231  D 
164     F..D.. 


20 

5 

1 

107 

144 

144 

144 

156 

196 

196 

4 

5 


25* 
25J 
25J 

24* 
24J 
244 
24* 

27 

26 

28 

26 

26 

26 

30 

26 

26 

27 

-7 

26 

26 

25i 

28         25* 
28  j      25* 


23* 
23* 


0.750 
.  7.15 
.760 
.739 
.739 
.742 
.742 
.749 
.  733 
.805 
.806 
.806 
.730 
.725 
.742 
.756 
.750 
.749 
.770 
.736 
.721 
.735 
.735 
.747 


56.7 


60.5 


58.7 


61.0 


120 
49 


102 
39 


111 
41 


127 
53 


151 
C6 


I  12 
\    5 


L09 

4:1 


153 
67 


158 
70 

/  160 
I    71 


155 
57 


58.  7 


55.  2 


56.7 


56.9 


51.8 


60.2 


64.2 


60.5 


60.5 


57.  4 


131 

55 


122 
50 


n 


140 
60 


113 
45 


102 
39 


118 
48 


131 
55 


149 
65 


133 
56 


144 
62 


IS", 

85 


167 
75 


190 


178 
81 


145 
63 


135 

-.7 


174 
79 


si 


176 


121 
55 


147 
7T. 


L72 

78 


163 

7.; 


IV 

82 


185 
35 


163 

72 


167 


lt.J 
72 


176 


US 
46 


163 

73 


153 

67 


165 

74 


196 
91 


185 
85 


208 


196 
91 


158 
70 


163 
73 


L80 

82 


183 
84 


158 

7:  l 


18  I 
82 


189 

-7 


185 
35 


199 

93 


201 
04 


180 
32 


189 

87 


196 
91 


203 
95 


214 
101 


210 
99 


225 
107 


219 

104 


181 
83 


210 
99 


194 
90 


194 
90 


196 
91 


207 
97 


212 
100 


219 
104 


221 
105 


207 

97 


232 
111 


237 
114 


223 
109 


230 
110 


237 
114 


234 
112 


199 
93 


248 
120 


198 
92 


203 
95 


228 
109 


219 
104 


111 


235 
113 


242 
117 


92        Ml 


94 

- 
115 

127 

183 

S4 

212 

100 

230 
110 

199 
93 

214 
101 

108 

189 
87 

207 
97 

221 

105 

181 

221 
105 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

NEW  YORK— Continued . 


Distillation— Continued 

Distil- 
lation 

Sam- 

4il 

per 

rout 

mark. 

45 

per 

cent 

mark. 

50 

per 

cent 

mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 

per 

cent 

mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 
point. 

Aver- 
age 
boiling 
point 

loss, 

per 

cent. 

ple 

No. 

228 
109 

239 
115 

252 
122 

271 
133 

293 
145 

318 
159 

352 
178 

388 
198 

392 
200 

253 
123 

}   3.3 

701 

255 

124 

266 
130 

275 
135 

297 
147 

318 
159 

338 
170 

369 
187 

410 
210 

412 
211 

268 
131 

\      2.8 

702 

261 
127 

270 
132 

279 
137 

297 
147 

315 
157 

334 
168 

367 
186 

403 
206 

410 
210 

412 
211 

271 
133 

}   24 

703 

234 
112 

248 

120 

257 
125 

273 
134 

293 
145 

324 

162 

372 
1S9 

419 
215 

421 
216 

421 
216 

270 
132 

}   2.0 

704 

248 
120 

255 

124 

264 
129 

284 
140 

307 
153 

334 

168 

376 
191 

419 
215 

432 
222 

439 
226 

273 
134 

}   2.1 

705 

250 

121 

257 
125 

262 
128 

279 

137 

293 
145 

309 
154 

347 
175 

378 
192 

388 

198 

405 
207 

270 
132 

}   1.3 

706 

250 
121 

257 
125 

266 
130 

280 
138 

298 

148 

320 
160 

351 

177 

388 
197 

403 
206 

408 
209 

268 
131 

}   1.6 

707 

217 
103 

226 
108 

237 
114 

257 
125 

291 
144 

320 

160 

360 
182 

397 
203 

399 
204 

399 
204 

248 
120 

}  l7 

708 

271 
133 

201 

94 

282 
139 

207 
97 

289 
143 

212 
100 

309 

154 

230 

110 

329 

165 

262 
128 

352 

178 

304 
151 

401 
205 

349 
176 

419 
215 

412 
211 

280 
138 

244 
118 

\      6.2 
}    '9 

709 

385 
196 

392 
203 

710 

205 
96 

210 
99 

219 
104 

237 
114 

270 
132 

306 
152 

347 
175 

385 
196 

399 

204 

415 
213 

248 
120 

I    ' 

711 

210 

99 

219 
104 

226 
108 

248 
120 

271 
133 

302 

150 

345 
174 

381 
194 

399 

204 

410 
210 

250 
121 

}  li 

712 

252 
122 

221 
105 

261 

127 

230 
110 

275 
135 

235 
113 

300 
149 

250 
121 

325 
163 

262 

128 

363 
184 

289 
143 

417 
214 

315 
157 

448 
231 

383 
195 

279 
137 

243 
117 

\      5.5 
}   1.8 

713 

365 
185 

383 
195 

714 

235 
113 

243 

117 

248 
120 

266 
130 

284 
140 

311 

155 

340 
171 

369 

187 

378 
192 

399 
204 

257 
125 

I    "9 

715 

252 

122 

253 
123 

271 
133 

293 
145 

315 
157 

342 
172 

378 
192 

410 
210 

423 
217 

432 
222 

275 
135 

1   L1 

116 

248 
120 

262 
128 

271 
133 

288 
142 

306 
152 

324 
162 

354 
179 

383 
195 

394 
201 

414 
212 

271 
133 

}    7 

717 

255 
124 

266 
130 

272 
134 

289 
143 

307 
153 

329 
165 

361 
182 

399 
204 

410 
210 

412 
211 

275 
135 

}   1.8 

718 

248 
120 

279 
137 

255 
124 

257 
125 

289 
143 

262 
128 

282 
139 

298 
148 

277 
136 

307 
153 

313 
156 

297 
147 

327 
164 

333 
167 

318 
159 

349 
176 

356 
180 

338 
170 

392 
200 

408 
209 

365 
185 

428 
220 

432 

222 

414 
213 

277 
136 

293 
145 

273 
134 

}   4-7 
}   5.4 

}   1.6 

719 

720 

397 
203 

410 
210 

721 

239 

115 

248 
120 

253 
123 

266 
130 

282 
139 

302 
150 

338 
170 

397 
203 

430 
221 

435 
224 

262 

128 

}   1.6 

722 

230 
110 

239 
115 

248 
120 

262 
128 

280 
138 

311 
155 

365 
185 

433 
223 

468 
242 

484 
251 

266 
130 

}    "9 

723 

250 
121 

268 
131 

277 
136 

307 
153 

325 
163 

352 
178 

401 
205 

430 
221 

270 
132 

}   6.8 

724 
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Table  15. — Marketing  data  and  analytical  figure*  for  gasolines 
NEW  YORK     Continued. 


Sam- 

City. 

i  lom- 
No. 

Sample 

col- 
lected 
from — 

Price,  cents 
per  gallon. 

Gravity  at 
15°  C. 

Distillation. 

He- 
tail. 

Tank 
wagon 

Specific 
gravity 

De- 
grees 
Baume'. 

First 
drop. 

5 

per 

cent 

mark. 

1" 

per 

cent 

mark 

20 

per 

cent 

mark. 

30 
per 
cent 

mark. 

725 

Ithaca 

1 

F 

28 

25} 

0. 7".:, 

55.  4 

f  122 

\    50 

163 

73 

181 

S3 

205 
96 

106 

726 

New  York 

5 

F 

28 

24  J 

.741 

.Vs.  9 

/  133 
\    56 

178 
81 

198 
92 

221 

105 

235 

113 

727 

.  do... 

5 

F 

27 

.740 

59.2 

/  133 
1    56 

178 
SI 

194 
90 

216 
102 

234 
112 

728 

.    .10... 

1 

F 

27 

.  753 

"■•P 

158 
70 

176 
80 

198 
92 

216 
102 

729 

.     .do 

21 

F 

27 

24.5 

.736 

60.2 

/  117 

t    47 

160 
71 

180 
82 

207 
97 

225 
107 

730 

Rochester 

6 

D 

28 

24.5 

.749 

.56.9 

/  H7 
\    47 

163 
73 

183 

84 

212 
100 

237 
114 

731 

do 

6 

D 

28 

24.  5 

.750 

56.7 

/  115 

\    46 

160 
71 

180 
82 

JOS 

'.IS 

235 
113 

732 

do 

182 

F 

28 

27 

.803 

44.3 

f  145 

\    63 

169 
76 

174 
79 

ISO 
82 

185 

733 

do 

182 

F 

28 

27 

.  803 

44.3 

J  153 
\    67 

172 
78 

178 

si 

183 
84 

1K7 

N6 

734 

do 

209 

G 

28 

.737 

60.0 

f  134 

\    68 

190 

S8 

203 
95 

223 

106 

241 
116 

735 

do 

212 

P 

25 

24$ 

.  845 

35.  7 

/  172 
\     78 

181 

S3 

Is.", 

85 

190 

sS 

194 
90 

736 

....do 

212 

P 

25 

24$ 

.  845 

35.7 

I  172 

I    78 

181 

S3 

187 

86 

190 
88 

194 
90 

737 

...do.... 

4 

D 

27 

.  757 

54.9 

/  122 

\    50 

165 
74 

1S5 
86 

210 
99 

232 
111 

738 

do 

5 

G 

24J 

23; 

.736 

60.2 

1  136 
\    58 

172 

Is? 

203 
95 

217 
103 

739 

do 

5 

G 

24£ 

23$ 

.736 

60.2 

/  136 

\    58 

171 

77 

185 

85 

201 

94 

216 
102 

740 

do 

5 

D 

28 

.750 

56.  7 

i    59 

176 
SO 

is; 
86 

205 
96 

217 
103 

741 

do 

5 

F 

28 

.738 

59.7 

/  151 
\    66 

185 

85 

201 
94 

219 
104 

234 

112 

742 

Svracuse 

29 

J) 

27 

22 1 

.755 

55.  4 

/  158 
\    70 

196 
91 

210 
99 

232 
110 

246 
119 

743 

do 

5 

G 

27 

251 

.750 

.56.7 

f  131 
\    55 

180 
82 

196 
91 

221 
105 

243 
117 

744 

do.... 

179 

G      . 

28 

25$ 

.750 

56.7 

/  122 
\    50 

174 
79 

189 

87 

212 
100 

230 

110 

745 

do.... 

179 

1> 

39 

35 

.711 

66.9 

f  124 
I    51 

151 

66 

160 

71 

171 

77 

183 

746 

do 

253 

D 

27 

22$ 

.805 

43.9 

f  167 
I    75 

178 
SI 

17S 
81 

1ST 
S6 

192 

89 

747 

Troy 

.") 

G 

28 

25.  5 

.745 

57.  9 

(  131 

L    55 

171 
77 

189 

s7 

216 
102 

235 
113 

748 

do 

21 

F 

28 

.743 

■"{12 

151 

172 

7S 

203 

225 
107 

QUALITY    OF    UASOL1NE    MARKETED    IN    UNITED    STATES. 


157 


collected  hi  the  1919  survey,  arranged  by  States-   -Continued. 

NEW  YORK    Continued. 


Distillation— Continued. 

Distil- 
lation 

Sam- 

-t 

l>er 
cent 
mark. 

45 
per 

cent 
mark. 

50 

per 

cent 

mark. 

60 

per 

cent 

mark. 

70 

pei 

cent 
mark. 

80 

per 

cent 

mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 
boiling 
point. 

loss, 

per 

cent. 

ple 
No. 

239 
US 

244 
118 

259 
126 

279 
137 

302 

15o 

327 
164 

354 
179 

383 

195 

397 
203 

415 
213 

264 
129 

}  0.8 

725 

252 
123 

259 
125 

268 
131 

284 
140 

302 
150 

324 
162 

356 
180 

388 

198 

399 

204 

410 
210 

271 
133 

\      1.8 

726 

250 
121 

259 
126 

266 
130 

284 
140 

307 
153 

327 
164 

361 
183 

392 
200 

406 
208 

408 
209 

271 
133 

}   1.6 

727 

234 
112 

243 

117 

253 
123 

270 
132 

298 
148 

324 

162 

361 
I,s3 

401 
205 

412 
211 

414 
212 

259 
126 

}   1.9 

728 

239 
115 

248 

120 

255 
124 

268 
131 

289 
143 

311 
155 

342 
172 

374 
190 

387 
197 

394 
201 

257 
125 

}   » 

729 

259 

126 

270 
132 

280 
138 

302 
150 

327 
164 

356 
180 

410 
210 

459 
237 

460 
238 

286 
141 

\      2.2 

730 

257 
125 

266 
130 

279 
137 

304 
151 

320 
165 

358 
181 

410 
2*0 

457 
236 

457 
236 

284 
140 

}   2.6 

731 

192 

198 
92 

203 
95 

225 
107 

261 
127 

306 
152 

354 
179 

401 
205 

415 
213 

421 
216 

241 
116 

|   1.8 

732 

194 

90 

198 
92 

203 

95 

221 

105 

250 

121 

304 
151 

352 

178 

403 
206 

417 
214 

430 
221 

241 
116 

\      1.3 

733 

253 
123 

266 
130 

271 
133 

288 
142 

304 
151 

325 
163 

360 
182 

388 
198 

401 
205 

403 
206 

275 
135 

|   2.0 

734 

199 
93 

203 

95 

207 
97 

217 
103 

234 
112 

253 
123 

291 
144 

333 
167 

352 
178 

383 
195 

230 
110 

|   1.0 

735 

199 

93 

203 
95 

207  i 

07 

217 

103 

234 
112 

255 
124 

289 
143 

331 
166 

352 
178 

383 
195 

230 
110 

I    -8 

736 

250 
121 

262 

12S 

271 
133 

291 
144 

316 

158 

342 
172 

378 
192 

421 
216 

428 
220 

435 
224 

275 
135 

|   l.S 

737 

230 
110 

239 

115 

246 
119 

261 
127 

279 
137 

306 

152 

351 

177 

403 

206 

423 

217 

428 
220 

259 
126 

}   1.2 

738 

228 
109 

235 
113 

244 

118 

257 
125 

275 
135 

300 
149 

340 

171 

392 
200 

412 
212 

430 
221 

255 
124 

|   .8 

739 

232 
111 

243 

117 

250 
121 

268 
131 

286 

141 

311 
155 

361 
183 

423 
217 

435 
224 

435 
224 

262 
128 

}  17 

740 

252 
122 

259 
126 

268 
131 

284 
140 

302 
150 

322 
161 

349 

176 

379 
193 

392 
200 

393 
203 

271 
133 

\      1-3 

741 

264 
129 

273 
134 

282 
139 

297 
147 

315 
157 

336 
169 

369 
187 

297 
203 

410 
210 

433 
223 

286 
141 

}   1.0 

742 

255 
124 

262 

128 

275 
135 

316 
146 

340 
158 

374 
171 

410 
190 

426 
210 

435 
219 

433 
223 

280 
138 

I  ll 

743 

248 
120 

253 
123 

262 
128 

2S2 
139 

300 

149 

325 
163 

360 
182 

397 
203 

412 
211 

423 

217 

268 
131 

\      2.0 

744 

194 
90 

199 
93 

203 
95 

216 

102 

228 
109 

246 
119 

275 
135 

311 
155 

331 
166 

343 
173 

214 
101 

}   2.0 

745 

199 
93 

203 

95 

210 
99 

230 
110 

266 
130 

306 
152 

349 
176 

385 
196 

401 
205 

415 
213 

246 
119 

}   1.0 

746 

253 
123 

262 
128 

268 
131 

2s2 
139 

203 
145 

316 
158 

340 
171 

369 
18? 

378 
192 

383 

195 

264 
129 

}   2.0 

747 

243 

117 

250 
121 

261 
127 

280 
138 

311 

329 

165 

358 
181 

388 

198 

3% 
202 

401 
205 

262 

128 

|   1.8 

748 
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Table  15. — Marketing  data  and  analytical  figures  f 01  gasoline* 

NORTH  CAROLINA. 


City. 


Charlotte. 
....do.... 
....do.... 
....do.... 


7.53     Raleigh. 


do 

....do 

....do 

do 

Wilmington. 

do 

do 

do 

do 

do 


Com- 
pany 
No. 


Sample 

col- 
lected 
from — 


Price,  cents 
per  gallon. 


7 
7 
1 
1 
128 
7 
7 
1 
1 

1    : 


D. 


Re- 
tail. 


Tank 
wagon. 


Specific 

gravity 


25 
25J 
25 


23 1 

23§ 
23£ 


23J 


1  iravitv  at 
15°  C. 


0.743 


.740 


.750 


.730 


.741 


.752 


De- 
grees 
Baume\ 


Distillation. 


First 
drop. 


127 
53 


5 

per 
cent 
mark. 


10 

per 

cent 

mark. 


/  12 
I    3 


1.8  { 


/  131 
\    55 


58.9 


129 
54 


133 

56 


f  127 
\    53 

/  117 

\    47 


113 
45 


111 

44 


127 
53 


136 
58 

/  133 

\    56 


118 

48 


118 
48 


163 
73 


167 
75 


172 
78 


L62 

72 


162 
72 


172 

78 


L63 

73 


151 
66 


147 
64 


151 


172 
78 


185 
85 


169 
76 


151 

66 


151 
66 


20 

per 

cent 

mark. 


176 
80 


181 

s.3 


205 
96 


172 
78 


180 
82 


192 
89 


189 

87 


169 
76 


165 
74 


171 
77 


194 
90 


205 
96 


185 
S5 


169 
76 


172 

78 


201 
94 


201 
94 


221 
105 


189 
87 


196 
91 


219 
104 


217 
103 


199 
93 


196 
91 


199 
93 


221 
105 


230 
110 


208 


199 
93 


203 
95 


30 

per 

cent 

maik 


219 
104 


216 
102 


230 
110 


203 
95 


214 
101 


23 1 

]]2 


239 
115 


221 
105 


219 
104 


219 
104 


241 
116 


248 
120 


226 
108 


223 
106 


225 
107 


NORTH  DAKOTA. 


Fargo 

do 

do 

do 

do 

do 

Grand  Forks 

do 


148 

G.... 

30 

0.  750 

L74 

G 

30 

.750 

173 

D 

27 

.  V.-7 

4 

D 

33.1 

.732 

4 

O 

30 

.751 

3 

F 

27.1 

.757 

11 

F 

27.3 

.751 

11 

F 

31.5 

.  734 

56.7 


56.  7 


100 
38 

149 
65 


39.: 


/  162 


7  J 


G1.3    {  14 


56.5 


65 

140 
60 


55.1    \V' 


v, 


56.4    {^ 
60.7  |{™ 


145 
63 

171 

77 

208 

98 

244 
118 

183 

84 

196 
91 

217 
103 

221 
105 

172 
78 

181 
83 

194 
90 

219 
104 

169 
76 

176 
89 

189 
87 

201 
94 

180 

82 

194 
90 

212 
100 

234 
112 

147 
64 

171 
77 

210 
99 

248 
120 

181 
83 

194 
90 

217 
103 

237 
114 

136 
58 

1.51 
66 

169 
76 

181 
83 
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• 

Distillation— Continued 

Distil- 
lation 

Sam- 

4ii 

4.5 

50 

60 

70 

80 

90 

95 

96 

Aver- 

loss, 

per 

cent. 

ple 
No. 

per 

emu 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

Dry 

point. 

age 
boiling 
point. 

235 
113 

244 
118 

255 

124 

271 
133 

293 

145 

309 
154 

356 
180 

392 
200 

406 
206 

424 
218 

261 
127 

}  » 

749 

230 
110 

235 
113 

243 

117 

261 
127 

280 
138 

306 
152 

347 
176 

390 
199 

415 

213 

419 
215 

255 
124 

}   L" 

7.50 

266 
130 

273 
134 

282 
139 

298 
148 

318 
159 

336 

169 

372 

189 

401 
205 

415 
213 

423 
217 

.280 
138 

!   " 

751 

216 
102 

106 

230 
110 

244 
118 

261 
127 

284 
140 

322 
161 

367 
186 

383 
195 

394 
201 

241 
116 

}   2.0 

7.52 

226 
L08 

234 

112 

241 
116 

255 
124 

273 

131 

298 
148 

338 

170 

379 
193 

392 
200 

417 
214 

252 
122 

}   " 

7.53 

259 
126 

270 
132 

275 
135 

295 
146 

315 
157 

338 

170 

369 
187 

405 
207 

412 
211 

426 
219 

277 
136 

}   » 

754 

257 
125 

266 
130 

273 
134 

293 
145 

31.5 
157 

340 
171 

372 
189 

410 
210 

424 
218 

277 
136 

}   2.7 

755 

243 
117 

252 
122 

-  262 
128 

2S4 
140 

309 

1.54 

329 

165 

360 
182 

392 
200 

405 
207 

417 
214 

264 
129 

|   2.0 

756 

237 

114 

246 
119 

257 
125 

280 
138 

300 

149 

325 
163 

356 
180 

388 

198 

405 
207 

410 
210 

261 
127 

|   2.8 

7.57 

232 

111. 

252 
5  122 

262 
128 

282 
139 

S02 
ISO 

327 
164 

358 

LSI 

392 
2O0 

20.S 

412 
211 

261 
127 

}   L. 

758 

2.57 
125 

266 
130 

275 
135 

291 
144 

307 
153 

325 
163 

361 
183 

392 
200 

403 
206 

419 
215 

27.5 
135 

|   2.2 

759 

262 
128 

270 
132 

280 
138 

293 

145 

313 
156 

334 
168 

365 
185 

399 

204 

410 
210 

424 
218 

280 
138 

|   2.0 

760 

120 

257 
125 

266 
130 

289 
143 

313 
156 

334 
168 

369 
187 

40.5 
207 

417 
214 

424 
218 

271 
133 

|   2.3 

761 

234 
112 

252 
122 

262 
128 

282 
139 

302 
150 

325 
163 

358 
181 

394 
201 

408 
209 

412 
211 

262 
128 

}   2.3 

762 

244 
118 

253 
123 

266 
130 

288 
142 

306 
152 

331 

166 

363 
184 

397 

410 
210 

412 
211 

S}  « 

763 

NORTH  DAKOTA. 


275 
135 

257 
125 

293 
145 

266 
130 

309 
154 

275 
135 

338 

170 

298 
148 

363 

184 

318 
159 

392 

200 

347 
175 

444 
229 

387 
197 

482 
250 

1.53 
234 

302 
150 

284 

140 

} 

} 

3.6 
.8 

764 

424 
218 

432 
222 

765 

347 
175 

374 
190 

392 
200 

417 
214 

437 
225 

462 
239 

500 
260 

.536 
280 

.536 
280 

536 

280 

351 

177 

} 

1.4 

766 

212 
100 

217 

103 

225 
107 

235 
113 

255 
124 

277 
136 

311 

155 

345 
174 

367 
186 

379 
193 

237 

111 

} 

1.3 

767 

253 
123 

264 
129 

273 

134 

295 
146 

320 
160 

345 
174 

385 
196 

424 
218 

435 

224 

4.51 
233 

282 
139 

} 

1.0 

768 

268 
131 

286 
141 

295 
146 

322 
161 

347 
175 

274 
190 

406 
208 

435 

224 

435 

224 

289 

143 

} 

3.5 

769 

253 
125 

264 
129 

271 
133 

291 

144 

311 
155 

334 
168 

370 
188 

405 
207 

415 
213 

428 
220 

279 

137 

} 

.8 

770 

196 

91 

201 
■94 

208 
98 

225 

107 

241 
116 

262 
128 

307 
153 

358 
180 

369 
L87 

396 

202 

223 

10G 

} 

.8 

771 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
NORTH  DAKOTA  -Continued. 


Sam 


,m- 

£'oe 


City. 


Sample 


Com':  ~"c7\- 

RSn-v    lected 

from— 


Price,  cents 
per  gallon. 


Gravity  at 
15°  C. 


Re- 
tail. 


Tank   Specific 
ivagon.  gravity 


De- 
grees 
Baum£ 


Distillation. 


First 
drop. 


5 

per 
cent 
mark. 


10 

per 

cent 

mark. 


20 

per 

cent 

mark. 


30 

per 
cent 
mark. 


772  Grind  Forks. 

773    do 

774    do 

775  ....  do 


11  F. 

3  F. 

3  F. 

3  F. 


35 

32.6 
27.3 
27.3 


0.720 
.716 
.760 
.748 


127 
53 


97 
36 

fill 

\     44 


57.2 


104 
40 


167 
75 


122 
50 


151 
66 


142 
61 


181 
83 


123 
56 


171 
77 


165 
74 


203 
95 


158 
70 


208 
98 


196 
91 


OHIO. 


776  Cincinnati . 

777    do 

778    do.... 

779    do 

780    do.... 

781    do 

782  Cleveland. 

783    do 

784    do 

785    do... 

786    do 

787    do.... 

788    do 

789    do 

790    do 

791    do 

792    do.... 

793  Columbus. 

794  ! do.... 


158  D 

184  i  F 
184  F 


177 

D 

67 

G      . 

22 

D 

106 

F 

i  1 16 

F 

29 

F 

G    .. 

141 

F 

167 

F 

8 

F 

S 

F 

4 

F 

4 

F 

22 

F 

113 

F 

113 

F 

25j 

251 

35 

251 

25* 

26 

25J 

25J 

251 

27 

251 

25J 

281 

281 

25; 

251 

251 

35 

251 


24 1 
24} 


24 1 
24 1 
241 


0.744 
.745 
.710 
.740 
.737 
.746 
.782 
.782 
.789 
.745 
.768 
.716 
.738 
.738 
.7.57 
.  757 
.760 
.716 
.742 


58.2 


60.0 


49.0 


54.9 


122 
50 


135 
57 


113 
45 


111 
44 


111 
44 

f  117 

\  47 

f  145 
(  63 

/  120 
l  49 


163 
73 


135 
57 


158 
70 


117 
47 


f  129 

\  54 

f  129 

I  54 


118 
48 


f  120 
\  49 

f  93 
I  34 

/  113 
\  45 

f  120 

\  49 


165 
74 


167 
75 


142 
61 


153 
67 


151 
66 


156 
69 


176 
80 


165 
74 


180 

82 


172 
78 


190 


145 
63 


165 
74 


163 
73 


160 
71 


171 
77 


165 
74 


144 
62 


165 
74 


180 
82 


183 
84 


156 
69 


174 
79 


176 
80 


172 

78 


183 
84 


178 
81 


187 
86 


189 
87 


201 
94 


156 
69 


181 
83 


180 
82 


180 

82 


189 

87 


187 
86 


153 
67 


187 
86 


203 
95 


201 
94 


171 

77 


205 


207 
97 


196 
91 


192 


192 
89 


198 
92 


208 


216 
102 


167 
75 


203 
95 


199 
93 


211 
94 


212 
100 


214 
101 


165 
74 


214 
101 
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collected  in  the  1919  survey,  arranged  by  States  -Continued. 
NORTH  DAKOTA- Continued. 


Distillation— Continued. 

Distil- 
lation 
loss, 
per 
cent. 

Sam- 
ple 
No. 

40 

per 
com 
mark. 

45 

per 

cent 
mark. 

50 

per 
cent 
mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 

per 

cent 

mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 
boilini; 
point. 

230 
110 

2(17 
97 

262 
L28 

255 
124 

237 
114 

216 
103 

27.-, 
135 

270 
132 

244 
118 

226 

261 

127 

246 

279 
137 

270 
132 

304 
151 

297 
147 

351 

177 

351 

177 

335 
169 

352 

178 

383 

195 

387 
197 

365 

185 

376 
191 

392 
200 

397 
203 

433 

223 

430 
221 

252 

122 

234 
112 

280 
138 

275 
135 

}   » 

}   5.9 

}   !-8 

}   « 

772 

108 

773 

143 

280 
138 

1.53 

302 
150 

325 
163 

324 
162 

419 
215 

419 
215 

430 
221 

428 
220 

774 
775 

OHIO. 


239 

115 

21^ 
120 

259 

I2i> 

279 
137 

306 
152 

334 
168 

378 
192 

428 
220 

442 
228 

450 
232 

270 
132 

! 

1.3 

776 

228 
109 

235 

113 

244 
118 

261 

127 

282 
139 

309 

154 

343 
173 

379 
193 

391 
201 

415 
213 

257 
125 

} 

1-2 

777 

194 
90 

199 
93 

205 
96 

216 
102 

230 
110 

246 
119 

275 
135 

307 
153 

316 
158 

342 
172 

212 
100 

> 

1.5 

778 

243 

117 

252 

122 

257 
125 

277 
136 

295 

146 

318 
159 

354 
179 

392 
200 

406 
208 

414 
212 

261 
127 

} 

2.0 

779 

2!x 
120 

255 

124 

266 
130 

291 
144 

322 
161 

333 

167 

365 
185 

401 
205 

410 
210 

424 
218 

270 
132 

} 

1.5 

780 

237 
114 

244 
118 

253 
123 

271 
133 

293 
145 

316 
158 

356 

180 

388 
198 

399 

204 

428 
220 

261 
127 

} 

.5 

781 

221 
105 

235 
113 

253 
123 

293 
145 

320 
160 

352 

178 

390 
199 

419 
215 

430 
221 

442 
228 

273 

134 

} 

1.2 

782 

221 
105 

235 
113 

257 
125 

289 
143 

318 
159 

351 

177 

381 

195 

410 
210 

417 
214 

432 
222 

268 
131 

> 

.8 

783 

228 

109 

241 

116 

253 

123 

286 
141 

316 

158 

345 
174 

383 
195 

417 
214 

428 
220 

441 

227 

273 

134 

} 

.8 

784 

237 
111 

252 
122 

261 
127 

282 
139 

304 
151 

329 
165 

365 
185 

397 
203 

410 
210 

432 
222 

270 
132 

} 

.8 

785 

244 
118 

252 
122 

264 
129 

284 
140 

307 
153 

327 
164 

356 
180 

385 
196 

396 
202 

415 
213 

273 
134 

} 

.6 

786 

192 
89 

198 
92 

203 
95 

217 
103 

234 
112 

253 
123 

286 

m 

334 

168 

352 

178 

378 
192 

217 
103 

} 

.8 

787 

239 
115 

248 
120 

257 
125 

2S2 
139 

306 
152 

331 
166 

365 

1S5 

399 
204 

412 
211 

424 
v218 

268 
131 

> 

.8 

788 

239 
115 

218 
120 

257 
125 

277 
136 

297 
147 

325 
163 

361 
183 

392 
200 

408 
209 

428 
220 

264  1 

129  / 

.8 

789 

239 
115 

250 
121 

257 
125 

2S4 
140 

311 
155 

310 

171 

376 

191 

412 
211 

424 
218 

428 
220 

270  \ 
132  J 

1.8 

790 

22S 
109 

259 
126 

270 
132 

293 
145 

316 
158 

340 
171 

376 
191 

414 
212 

426 
219 

433 
223 

273  \\ 

131  !/ 

1.6 

791 

257 
125 

266 
130 

277 
136 

298 

148 

325 
163 

351 
177 

387 
197 

415 
213 

424 
218 

437 
225 

279 
137 

} 

.9 

792 

190 

88 

198 
92 

203 
95 

216 
102 

228 
109 

248 
120 

289 

143 

331 
166 

352 

178 

363 
184 

230 
110 

; 

1.9 

793 

246* 

119 

253 
123 

262 

12^ 

280 

138 

297 
147 

321 
162 

358 
181 

399 
204 

414 
212 

432 
222 

268 
131 

}• 

794 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
OHIO— Continued. 


City. 


Com- 
pany 

No. 


Sample 

col- 
lected 
from— 


Price, cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Specific 
gravity. 


Gravity  at 
15°  C. 


De- 
grees 
Baiime 


Distillation. 


First 
drop. 


per 
cent 
mark. 


10 

per 

cent 

mark. 


20 

per 

cent 

mark. 


30 

per 

cent 

mark 


Columbus 

...do 

....do 

....do 

....do 

....do 

Dayton 

....do 

....do 

...do 

....do 

....do 

...do 

...do 

Toledo 

....do 

....do 

...do 

....do 

....do 

...do 


150 
150 
184 
184 
8 

22 

135 

135 

6 

20 

20 
205 
205 

22 
147 
155 
167 

67 
4 


F 
F 
F 

F 
F 
F 
F 

F 

r> 

F 
F 
F 
F 
F 
F 
G 
F 
G 
D 
D 
D 

G 
F. 


35 

25i 

35 

25§ 

28J 

26J 

32 

25J 

28 

32 

25£ 

32£ 

25J 

25£ 

25* 

25i 

25* 

26 

25* 

25* 

25i 


24* 
24* 
24* 
24* 


24* 


0.726 
.730 
.719 
.736 
.731 
.754 
.710 
.745 
.740 
.708 
.729 
.711 
.739 
.741 
.798 
.745 
.739 
.740 
.759 
.750 
.744 


62.8 
61.8 
64.7 
60.2 
61.5 
55.7 
67.2 
57.9 
59.2 
67.7 
62.0 
66.9 
59.4 
58.9 
45.4 
57.9 
59.4 
59.2 
54.5 
56.7 
58.2 


131 
55 


135 

57 


104 
40 


129 
54 


117 
47 


122 
50 


163 

73 


167 
75 


158 
70 


158 
70 


160 
71 


136 
58 


136 
58 


163 

73 


127 
53 


156 
69 


142 
61 


160 
71 


160 
71 


1'35 
74 


145 
63 


171 
77 


154 
68 


216 
102 


131 
55 


144 
62 


172 
78 


181 

83 


172 
78 


183 
84 


151 
66 


176 
80 


156 
69 


153 
67 


178 


140 
60 


176 
80 


169 
76 


172 
78 


178 
81 


ISO 


165 
74 


181 
83 


223 
106 


158 
70 


178 
81 


185 
85 


198 
92 


194 
90 


208 


169 
76 


194 
90 


189 
87 


174 
79 


198 
•92 


158 
70 


201 
94 


201 
94 


185 
85 


205 


198 
92 


208 
98 


214 
101 


214 
101 


230 
110 


Bartlesvillc. 
do 


11 
166 


/  No 
\  salo. 


OKLAHOMA 

I 


23 


0.752 
.752 


56.2 
56.2 


153 
67 


183 

84 


189 
87 


223 

106 


201       223 

94  '     106 


248 
120 


241 
116 
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collected  in  the  1919  mrvey,  arranged  by  States — Continued. 

OHIO— Continued. 


I  list  illation— Continued . 

Distil- 
lation 

Sam- 

40 

per 

cent 

mark. 

45 

per 

cent 

mark. 

50 

per 

cent 

mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

per 

cent 
mark. 

90 
per 

cent 
mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 
point. 

Aver- 
age 
boiling 
point. 

loss, 
per 

cent. 

ple 
No. 

237 
114 

255 
124 

273 
134 

306 
152 

334 

168 

360 
182 

405 
207 

418 
231 

448 
231 

268 
131 

}   3.6 

795 

2-13 
117 

255 
124 

268 
131 

293 
145 

318 
159 

345 

174 

385 
196 

426 
219 

434 

226 

441 
227 

266 
130 

}   2.0 

796 

205 
% 

212 
100 

219 

104 

234 
112 

239 
115 

275 
135 

316 
158 

352 
178 

361 
183 

388 
198 

234 
112 

}   1.8 

797 

220 
108 

232 
111 

241 

116 

257 
125 

275 
135 

298 
149 

334 

Jh.S 

367 
186 

372 
189 

408 
209 

252 
122 

|   1.0 

798 

226 
108 

232 
111 

239 

115 

261 
127 

282 
139 

306 
152 

345 

174 

378 
192 

388 
198 

405 
207 

252 
122 

}   1.0 

799 

248 

120 

259 

126 

270 
132 

289 
143 

311 

155 

338 

170 

374 
190 

406 
208 

419 
215 

426 
219 

271 
133 

}  l4 

SOO 

194 
90 

201 

94 

207 
97 

217 
103 

232 
111 

248 
120 

279 
137 

311 
155 

324 
162 

334 

168 

212 
100 

\       1.5 

801 

225 
107 

230 
110 

239 
115 

255 
124 

271 
133 

295 
1 4*1 

334 

168 

356 

ISO 

370 

188 

387 
197 

262 
128 

\      1.3 

802 

232 
111 

223 
116 

2.50 
121 

273 
134 

300 

149 

333 

167 

388 

198 

437 
225 

455 
235 

455 
235 

262 

128 

\       1.8 

803 

194 
90 

199 
93 

205 
96 

214 
101 

228 
109 

248 
120 

270 
132 

298 
148 

315 
157 

345 
174 

210 
99 

f    '§ 

804 

232 
111 

239 

115 

248 
120 

266 
130 

284 
140 

309 
154 

347 
175 

379 
193 

392 
200 

405 
207 

255 
124 

}  l4 

805 

190 

ss 

196 
91 

201 
94 

217 
103 

234 
112 

255 
124 

293 
145 

334 
168 

356 

ISO 

363 

184 

212 

100 

I   2'" 

806 

237 
114 

244 
118 

253 

123 

271 
133 

295 
146 

324 

162 

365 
185 

405 
207 

419 
215 

428 
220 

262 

128 

}   1.8 

807 

244 
118 

252 

122 

262 

128 

282 
139 

302 
150 

327 

lt',4 

367 
186 

406 
208 

414 
212 

414 
212 

262 
128 

|    2:8 

808 

205 
96 

212 
100 

221 
105 

241 
116 

277 
136 

309 

154 

3.32 
178 

396 

202 

412 
211 

417 
214 

244 
118 

}  ll 

809 

24  8 
120 

253 
123 

273 

134 

293 
145 

313 

156 

340 
171 

379 
193 

424 
218 

437 
225 

273 

134 

\      2.3 
i 

810 

226 

108 

235 
113 

248 
120 

268 

131 

288 
142 

311 
155 

343 

173 

192 

387 
197 

401 
205 

255 
124 

\         .4 

811 

246 
119 

279 

137 

286 
141 

307 
153 

327 
164 

351 

177 

385 
196 

424 
218 

432 
222 

277 
130 

\      2.7 
J 

812 

255 
122 

262 

128 

270 
132 

291 

144 

313 
156 

336 
169 

372 
189 

410 
210 

417 
214 

432 
222 

273 
134 

}   1.0 

813 

255 
124 

261 

127 

273 
134 

291 
144 

3D.; 
152 

324 
162 

360 

182 

390 
198 

399 
204 

410 
210 

268 
131 

}   L. 

814 

244 
118 

248 
120 

253 
123 

262 
128 

271 
133 

284 
140 

302 
150 

LAHOJ 

320 
160 

336 
169 

345 
174 

259 
126 

J      "4 

815 

OK 

[A. 

266 
130 

273 
134 

284 

140 

309 

154 

333 
167 

361 

183 

403 
206 

441 
229 

453 
234 

453 
234 

289 
143 

}   2.6 

816 

259 
126 

266 
130 

279 
136 

297 
147 

320 
160 

345 
174 

383 
195 

146 
230 

460 
238 

1.S6 
252 

288 
U2 

}   1.0 

817 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
OKLAHOMA— Continued. 


Sam- 
ple 
No. 


City. 


81S     Bartlesville. 


819 

820 
821 

822 

823 

824 

82o 

■ 

827 

828 

830 

831 
832 
833 
834 

835 
836 

I 

839 
840 
841 


....do 

....do 

....do 

....do 

....do 

Muskogee. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


I  Com 

I  pany 

No. 


Oklahoma  City.... 
do 


...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 


8 

203 

9 

3 

1 

3 

120 

15 

02 

62 

2.58 

4 

234 

1 

240 

26 

26 

120 
11 
160 
8 
9 
76 


Sample 

col- 
lected 
from — 


Price, cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon 


25 

25 

25* 

25* 

25J 

25 

25* 

25 

22* 

22* 

23 

22* 

22^ 

22* 

25J 

22* 

25 


25 

21* 

23 

23 

23 

23 

23* 

23* 


234 
23* 
23* 


23J 


20* 

22J 

21 

22* 

22* 

20* 

25* 

22* 

22 


Gravity  at 
15°  C. 


Specific 
gravitv. 


0.751 
.739 
.747 
.750 
.750 
.748 
.746 
.740 
.745 
.746 
.748 
.7.53 
.754 
.742 
.74S 
.741 
.749 
.752 
.747 
.746 
.748 
.746 
.747 
.740 


De- 
grees 
Baume\ 


56.4 
59.4 
57.4 
56.7 
56.7 
57.2 
.".7.  7 
58.2 
57.9 
57.7 
57.2 
55. 9 
55.7 
58.7 
57.2 
58.9 
57. 1 
56.2 
57.4 
57.7 
57.2 
57.7 
57.4 
59.2 


Distillation. 


First    per 
drop,  cent 


10 
per 
cent 


mark.  mark. 


140 
60 


102 
39 


178 

81 


113 

56 


174 

7" 


140 
60 


162 
72 


162 


L53 
67 


189 

87 


163 

73 


IV. 
85 


185 


72         85 


189 

87 


135 
57 


199 
93 


167 
75 


183       196 

84         91 


176 
80 

187 
86 

176 


142 
61 


171 


185 

85 


199 

93 


190 


102 
72 


189 

<7 


190       201 
88         94 


129        144 
54         62 


174 
79 


187 
86 


192       203 
89         95 


183 
84 


194 
90 


189        199 
87        93 


187 
86 


158 
70 


L94 
90 


201 
94 


171 

77 


20 
per 

cent 
mark. 


210 
99 


198 

92 


208 

98 


194 
90 


208 

99 


217 
103 


214 
101 


216 
102 


212 

100 


201 
94 


208 
98 


208 

98 


199 
93 


217 
103 


210 

99 


214 

ml 


223 
106 


219 
104 


219 
104 


216 
102 


223 
106 


87 


30 
per 

cent 
mark 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

OKLAHOMA— Continued. 


I'ist  illation— Continued. 

Distil- 
lation 
loss, 
per 
cent. 

Sam- 
ple 
No. 

40 

per 

cent 
mark. 

45 

per 

cent 

mark. 

50 

per 

cent 

mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 
per 

cent 
mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 
point. 

Aver- 
age 
boiling 
point. 

239 
115 

348 

120 

257 
125 

273 
134 

293 
145 

311 
155 

340 
171 

367 
186 

378 
192 

408 
209 

262 
128 

}  „ 

818 

273 

134 

284 
140 

302 
150 

320 
160 

340 
171 

365 
185 

403 

206 

446 
230 

446 
230 

286 
141 

j      :,.. 

819 

237 
114 

243 
117 

253 
123 

273 
134 

295 
146 

324 
162 

360 

182 

397 
203 

410 
210 

439 
226 

266 
130 

}        ■* 

820 

248 
120 

259 
126 

270 
132 

297 
147 

318 
159 

343 
173 

385 

196 

423 
217 

432 
222 

433 
223 

270 
132 

} 

821 

241 
116 

246 
119 

252 
122 

262 
128 

291 
144 

311 

155 

345 
174 

388 
198 

397 
203 

397 
203 

259 
126 

|      2.8 

822 

257 
125 

266 
130 

275 
135 

297 
147 

311 
155 

336 
169 

374 
190 

426 
219 

433 
223 

437 
225 

277 
136 

}      1.8 

823 

239 

115 

244 
118 

253 
123 

266 
130 

284 

140 

306 
152 

336 

169 

365 
185 

376 
191 

392 
200 

261  l\      1  0 
127   /      1-U 

824 

284 
140 

295 
146 

302 
150 

322 
151 

343 
173 

370 
188 

419 
215 

432 

222 

291     \         R    R 

144   J      6-6 

825 

234 
112 

241 
116 

248 
120 

266 
130 

284 

140 

304 
151 

333 

167 

360 
182 

370 
188 

392 
200 

259  \\          E 
126  !/        ■  8 

826 

228 
109 

235 
113 

243 
117 

260 

127 

275 
135 

298 
148 

327 
164 

354 
179 

365 
185 

381 
194 

250  \\ 

121  1/        '  ' 

827 

243 
117 

253 
123 

262 
128 

282 
139 

302 

150 

324 
162 

352 
178 

383 

195 

390 
199 

414 
212 

270 
132 

|      2.0 

828 

239 
115 

246 
119 

257 
125 

280 
138 

302 

150 

327 
164 

360 
182 

385 
196 

396 
202 

414 
212 

268 
131 

}    ,.s 

829 

271 
133 

291 
144 

311 
155 

343 

173 

369 

187 

399 
204 

441 
227 

451 

233 

451 
233 

300 
149 

}      2.2 

830 

239 

115 

246 

119 

253 
123 

268 
131 

284 
140 

302 
150 

329 

165 

360 
182 

372 
189 

385 
196 

255 

124 

}   " 

831 

244 
118 

253 

123 

257 
125 

273 
134 

289 

143 

311 
155 

340 
177 

369 
187 

378 
192 

397 
203 

266 

130 

}    ■' 

832 

216 
102 

234 
112 

253 
123 

309 
154 

360 
182 

399 
204 

441 

227 

448 
231 

473 
245 

486 
252 

51}      3-0 

833 

239 

115 

261 
127 

268 
131 

291 
144 

316 
158 

345 

174 

390 

199 

430 
221 

433 
221 

435 
224 

277    \      2  4 
136   /      ^4 

I 

834 

257 
125 

266 
130 

280 
138 

304 
151 

329 
165 

356 
180 

392 
200 

419 
215 

426 

219 

437 
225 

™\\      L0 

835 

250 
121 

257 
125 

264 
129 

279 
137 

298 
148 

318 
159 

352 

178 

388 

198 

403 
206 

410 
210 

12}      « 

836 

2.55 
124 

259 
126 

275 
135 

295 
146 

315 

157 

336 
169 

374 
190 

410 
210 

423 
217 

433 
223 

280    I       ,   R 
138   /      L  b 

837 

253 
123 

262 
128 

273 
134 

295 

146 

318 
159 

345 
174 

390 
199 

432 
222 

444 
229 

457 
236 

286   1       ,  Q 
141/      10 

838 

246 
119 

257 
125 

266 

130 

284 
140 

306 
152 

329 

165 

365 
185 

408 
209 

421 
216 

421 
216 

273    1       2  - 
134    J       &  ' 

839 

255 
124 

266 
130 

275 
135 

291 

144 

311 
155 

336 
169 

374 
190 

410 
210 

424 
218 

432 
222 

280   \      .  q 
138   /      L* 

840 

223 

1015 

232 

111 

241 
116 

262 
128 

288 
142 

320 
1        160 

370 
188 

424 
21S 

442 
228 

446 
230 

259 
126 

}    » 

841 

1728°—  20—  Bull.  11)1- 


-12 
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Table  15. — Marketing  dale  and  analytical  figures  for  gasolines 

OKLAH  OMA— Continued. 


Sam- 
ple 
No. 


City. 


Com-  S^le 

looted 
No-    frorn- 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Gravity  at 

15°  C. 


Specific 

:ra\i.;. . 


De- 
grees 
Baume 


Distillation. 


first 
drop. 


5     |    10        80 
per      per      per 

cent    cent     cent 
mark.  mark.  mark. 


30 

per 
cent 
mark. 


842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 


Oklahoma  City. 

....do 

....do 

Tulsa , 

do 

do 

do 

do 

do 

do 

do 

do 


.do 
.do. 


76 
1 
1 

33 

32 
166 

15 

62 
9 

69 

4 

1 

240 

69 


25 

23* 

23} 

23} 

23* 

231 

22} 

22A 

22J 

23} 

22* 


22} 
22} 
22} 
21J 
22* 
22} 
21} 
21;. 
21} 
21} 
21'. 


23  21} 


0.743 
.750 
.751 
.747 
.745 
.749 
.741 
.743 
.745 
.730 
.  759 
.745 
.  743 
.736 


5S  4 
50.  7 
50.4 
57.4 
38.1 
56.9 
58.9 
5S.4 
57.9 
60.2 
54.5 
57.9 
5S.4 
60.2 


140 
60 

133 

50 

(117 
\    i' 

i  131 
\    55 

113 

45 

153 
67 

108 

42 

117 

47 

138 
59 


(  133 
\    56 

/  158 
I    70 

I  158 
I    70 


118 

48 


135 


172  i 

185 

lb7 

so 

205 

183 

b-4 

201 
94 

178 

81 

187 
86 

156 

69 

176 

- 

187 
86 

199 

93 

144 
02 

171 

77 

144 
02 

171 

77 

172 
78 

185 
85 

163 
73 

174 
79 

194 
90 

210 
99 

194 
90 

205 
96 

158 
70 

183 
84 

160 
71 

174 
79 

203 


223 
106 


223 

100 


205 

... 


212 
100 


217 
103 


221 

in.", 


198 
92 


208 


91 


230 
110 


221 
105 


m 

I'M 


241 

11.; 


241 
116 


2)~ 
104 


211 
116 


234 

11 2 


257 
125 


219 
104 


230 
110 


214 
101 


120 


235 
113 


234 

100  I     112 

91         99 


OREGON. 


856 

853 
859 
$60 
861 
862 
863 
864 


Portland. 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 


19 
19 
P* 
16 
16 
13 
13 

14 

14 


F 

F 

F 

F 

F.... 

F 

F.... 


22} 
22} 
22} 
22} 
22} 
22} 
22} 
22* 


0.751         56.4    / 
.749         56.9    / 


122 

50 


113 

15 


I  HI 
\     44 


.  753  55. 9 

.750  55.2  [  l\\ 

.750  56.7  •(  l\l 

.754  55.7  {**f 

.  755  55.  4  '     ,  - 

.752  56.2  I  ^ 

.  749  56. 9  |  X^ 


156 


158 

70 


149 
65 


149 
65 


U.7 
74 


162 
72 


156 


178 
81 


172 

78 


169 
76 


185 

85 


181 

S3 


169 


194 
90 

208 
98 

198 
92 

210 
99 

194 
90 

210 

198 
92 

221 

105 

196 
91 

217 
103 

205 
96 

221 

105 

203 
95 

22 1 
105 

194 
90 

210 
99 

194 

90 

212 
100 

QUALITY  OF   GASOLINE   MARKETED   IX   UNITED  STATES.         167 
collected  in  (he  1919  awtvey,  arranged  by  states — Continued. 

OKLAHOMA -Continued. 


Distillation— Continued. 


40 

per 

cent 

mark. 


4.'. 

per 

cent 

mark. 


50  60 

per    |     pa 

cent       cent 
mark.  ,  mark. 


70 

per 

cent 

mark. 


BO 
per 
cent 

mark. 


90 
per 

cent 
mark. 


per 

cent 
mark. 


06 

per 
cent 
mark. 


Dry 

point. 


Aver- 
age 
boiling 
point. 


Distil- 
lation 

loss, 
per 

cent. 


237 

in 


253 
123 


255 

124 


220 
108 


255 
124 


253 
123 


284 
140 


235 
113 


252 
122 


228 
109 


266 
130 


225 
107 


252 
122 


225 
107 


246 
119 


282 

128 


261 
127 


241 
116 


273 
134 


264 
129 


302 
150 


241 
116 


259 
126 


235 
113 


275 
135 


255 
124 


264 
129 


232 
111 


257 
125 


270 
132 


270 
132 


248 
120 


384 
140 


275 
135 


315 

157 


253 
123 


268 
131 


243 
117 


284 
140 


262 
128 


275 
135 


235 
113 


275 
135 


284 
140 


280 
140 


266 
130 


306 
152 


293 
145 


334 

168 


271 
133 


255 
124 


306 
152 


275 
135 


295 
146 


257 
125 


300 
149 


302 
150 


300 
149 


289 
143 


327 
164 


316 
158 


352 
178 


300 
141 


307 
153 


273 
134 


325 
163 


291 
144 


320 
160 


273 
134 


327 

161 


322 
161 


322 

161 


315 
157 


354 
179 


342 
172 


374 
190 


325 
163 


333 
167 


297 
147 


349 
176 


311 
155 


347 
17.5 


295 
146 


379 
193 


363 
184 


358 
181 


356 
180 


405 
207 


383 
195 


415 

213 


367 
186 


374 
190 


331 
166 


383 
195 


340 
171 


388 
198 


327 
164 


432 
222 


406 

208 


401 
205 


428 
220 


408 
209 


414 
212 


363 

184 


412 
211 


376 
191 


437 
225 


358 
181 


141 

227 


414 
212 


441 
227 


419 
215 


415 
213 


376 

191 


423 
217 


392 
200 


374 
190 


444 
229 


403 
206 


406 

208 


421 
218 


433 
223 


446 
230 


444  I 
229  ! 


421 

216 


415 
213 


385 
196 


430 
221 


397 
203 


437 
225 


385 
196 


270 
132 


273 

134 


271 
133 


261 
127 


282 
139 


282 
139 


298 
148 


262 
128 


273 
134 


248 
120 


289 
143 


266 
136 


279 
137 


246 
119 


} 


OREGON. 


219 
104 

225 
107 

230 
110 

248 
120 

264 
129 

2*4 
140 

320 
160 

363 

184 

383 
195 

392 

200 

241 
116 

} 

2.0 

226 
108 

230 

110 

257 
114 

252 
122 

266 
130 

288 
142 

322 
161 

374 
190 

390 

199 

396 
202 

244 
118 

} 

2.0 

221 
105 

225 
107 

225 
107 

250 
121 

266 

130 

286 

141 

320 
160 

367 
18C 

388 
198 

392 
200 

241 
116 

} 

2.2 

239 
115 

24s 
120 

252 

122 

271 
133 

282 
139 

311 
155 

343 
173 

388 
198 

403 
206 

403 
206 

2.55 
124 

} 

2.5 

228 
109 

246 
119 

253 
123 

268 
131 

286 
141 

309 

154 

342 
172 

390 
199 

401 
205 

401 
205 

257 
125 

} 

3.0 

230 
110 

237 
114 

241 
116 

2.55 
124 

271 
133 

289 
143 

320 
160 

356 

ISO 

370 

188 

387 
197 

246 

119 

} 

1.5 

232 

111 

237 
114 

244 
US 

255 
124 

27: 1 
132 

288 
142 

320 
160 

360 
182 

372 
189 

385 
196 

246 
119 

} 

2.0 

225 
107 

232 
111 

239 
115 

253 
123 

271 
133 

293 
145 

325 
163 

367 
186 

383 
195 

390 
198 

244 

118 

2.0 

226 
108 

234 

112 

241 
116 

253 
123 

268 
131 

2S2 
139 

320 

160 

360 
182 

379 
193 

388 
198 

243 
117 

} 

1.5 
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Table  15.  —  Marketing  data  and  analytical  figures  for  gasolines 


PENNSYLVANIA. 


Sam- 
ple 
No. 


Sn5 

866 

867 

s  g 
869 
870 
S71 
872 
873 
874 


877 
878 
879 
880 
881 
882 
883 
884 
885 
886 
887 


City. 


Harrisburg. .. 

....do 

Oil  City 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Philadelphia . 

do 

do 

do 

do 

do 

Pittsburgh.. 

do , 

do , 

do 

do 


Com- 
pany 
No. 


18 

141 

93 

93 

18 

35 

36 

38 

38 

49 

193 

68 

68 

18 

11 

2 

198 

230 

1 

18 

18 

27 

27 

2 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 

wagon 


Specific'  i£ 


24.3 
24.3 
24.3 


30  I    24 


Gravity  at 
15°  C. 


27  |     24.3 

26 

27 

27 


24.3 

24.3 

25 

28 

25 

28 


0.  745 
.791 
.730 
.729 
.720 
.713 
.712 
.734 
.710 
.708 
.700 
.706 
.750 
.746 
.749 
.74* 


57.9 
47.0 
61.8 
62.0 
64.4 


Instillation. 


First 
drop. 


/  131 
\    55 

/  156 
\    69 

I    91 
\    33 

I     90 
\    32 

f  102 
\    39 


per 
cent 

mark. 


10 
per 
cent 

mark. 


66.4   ( 

66.6    I 


0.7    -j15 


60, 

67.2 

67.7 

70.0 

68.3 

„  _  1/  16 

Oh.  /     1    -„ 
I      i -J 

57  7    I  118 


70 


/  122 
\    50 


/  118 
I    48 


67 


56.9 
59.2 


.  739  59. 4 

.741  58.9 

.  751  56.  4 

.742  |  58.7 

.706  I  68.3 

.744  58.2 

.  720  64. 4 

.  754  55.  7 


156 
69 


122 

50 


113 

45 


127 

53 


113 
45 

fill 

\     44 


113 

45 


104 
40 


104 
40 


165 

74 


176 
80 


136 
58 


133 
56 


129 
54 


147 

64 


145 

(13 


14'.) 
65 


147 

64 


118 

48 


145 
63 


194 

90 


158 

70 


189 
87 


147 
64 


154 
68 


165 
74 


147 
64 


160 
71 


154 
63 


108 
42 


140 
60 


20 

per 

cent 

mark. 


181 
83 


185 
85 


163 
73 


160 
71 


142 
61 


205 
96 


194 
90 


228 
109 


239 
115 


162 
72 


30 

per 

cent 

mark 


158       172 


7" 


156 
69 


201 
94 


158 
70 


156 


131 
55 


154 

68 


199 
93 


176 
80 


203 
95 


163 

73 


174 

79 


IS'.  ( 

87 


165 
74 


181 

83 


172 
78 


172 
78 


122 
50 


158 
70 


78 


169 
76 


210 
99 


169 
76 


171 

77 


153 

67 


167 
75 


210 
99 


212 
100 


221 
105 


190 


217 
103 


221 
105 


194 

90 


216 
102 


198 
92 


212 
100 


149 
65 


225 
107 


207 

97 


270 

132 


270 
132 


185 
85 


17s 

si 


217 
103 


180 

82 


181 

83 


180 
82 


219 
104 


239 
115 


235 
113 


210 
99 


244 
118 


244 
118 


217 
103 


253 
123 


217 
103 


235 
113 


183 

84 


212 
100 
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PENNSYLVANIA. 


Distillation — Continued. 

Distil- 
lation 

Sam- 

40 

45 

50 

60 

70 

80 

90 

95 

96 

Aver- 

OSS, 

ple 

per 
rent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

Pry 
point. 

age 
boiling 
point. 

pur 

cent. 

No. 

244 
118 

246 
119 

262 
128 

279 
137 

306 
152 

333 

167 

378 
192 

423 
217 

430 
221 

448 
231 

271 
133 

} 

1.6 

865 

226 
ins 

243 
117 

268 
131 

307 
153 

333 
167 

358 
181 

390 
199 

426 
219 

439 
226 

44S 
231 

279 
137 

1 

1.0 

866 

289 
143 

OSS 

142 

190 
86 

106 
91 

298 
148 

295 

146 

199 
93 

201 
94 

307 
153 

306 

152 

207 
97 

207 

97 

324 
162 

320 
160 

225 
107 

216 
102 

342 
172 

336 
169 

248 
120 

230 
110 

356 
ISO 

356 
ISO 

2S4 
140 

246 
119 

401 

205 

406 
208 

342 

172 

271 
133 

419 
215 

414 
212 

399 
204 

324 
162 

289 
143 

289 
143 

225 

107 

212 

100 

: 

\ 

/ 

} 

6.8 
7.6 
4.0 
2.2 

867 

868 

869 

307 
153 

320 
160 

870 

187 

86 

208 

89 

214 
92 

239 

~9S 

270 
101 

331 
115 

349 
132 

365 
166 

331 
176 

349 
185 

210 
99 

} 

1.8 

871 

226 
108 

230 
110 

235 
113 

244 
118 

255 
124 

270 
132 

293 
145 

324 
162 

338 
170 

347 
175 

241 
116 

} 

1.5 

872 

180 

87 

194 
90 

198 
92 

208 
98 

221 
105 

239 
115 

262 

128 

295 

146 

306 
152 

316 
158 

205 
96 

} 

2.0 

873 

192 
89 

198 
92 

203 

95 

214 
101 

225 

107 

239 
115 

264 

129 

304 
151 

318 
159 

329 
165 

208 
98 

} 

2.0 

874 

192 
89 

190 

88 

201 

94 

196 

91 

212 
100 

201 
94 

228 

109 

214 
101 

235 
113 

226 
108 

270 
132 

243 
117 

312 
156 

266 

130 

372 
1S9 

356 
180 

216 
102 

210 
99 

} 
> 

4.5 
2.2 

875 

331 
166 

349 
176 

876 

230 

110 

234 
112 

241 
116 

253 
123 

266 
130 

282 
139 

311 
155 

338 
170 

351 

177 

361 
183 

250 

121 

} 

1.0 

877 

259 
126 

268 

131 

277 
136 

289 
143 

318 
159 

342 

172 

381 
194 

428 
220 

446 
230 

451 
233 

279 
137 

> 

2.4 

878 

257 
125 

230 
110 

270 
132 

239 
115 

280 
138 

248 
120 

302 
150 

266 
130 

333 

167 

291 
144 

378 
192 

320 
160 

450 
232 

361 

183 

513 
267 

410 
210 

304 
151 

257 
125 

} 
} 

2.0 
2.7 

879 

428 
220 

428 
220 

880 

264 
129 

273 
134 

280 
138 

297 
147 

313 
156 

336 
169 

370 
188 

419 
215 

423 

217 

275 
135 

} 

3.3 

881 

261 
127 

268 
131 

275 
135 

298 
148 

316 
158 

340 
171 

374 
190 

412 
211 

428 
220 

435 
225 

280 
138 

} 

2.0 

882 

237 
114 

246 
120 

259 
126 

284 
14(1 

306 
152 

327 
164 

361 
183 

410 
210 

417 
214 

262 

128 

> 

3.4 

883 

277 
136 

288 
142 

298 
148 

320 
160 

338 
170 

360 
182 

396 
202 

433 
223 

450 
232 

468 
238 

291 
144 

} 

2.0 

884 

241 
116 

255 
124 

266 
130 

288 
142 

313 
156 

334 
168 

370 
188 

412 
211 

424 
218 

424 
218 

26S 
131 

} 

2.3 

885 

261 
127 

273 
134 

284 
140 

300 
151 

327 

164 

354 
179 

397 
203 

433 
223 

439 
226 

439 
226 

280 
138 

} 

2.7 

886 

221 
105 

235 
113 

250 
121 

282 
139 

313 
156 

345 
174 

399 
204 

419 
215 

252 
122 

} 

6.0 

887 

230 
110 

241 
116 

252 
122 

262 
128 

298 
148 

327 
164 

372 
189 

428 
220 

432 
222 

257 
125 

} 

3.0 

888 
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Sam- 
ple 
No. 


890 
891 
892 
893 
894 
895 
896 
897 


900 
901 


City. 


Pittsburgh. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Scranton . . . 

do 

do 


Com- 

'no:'  }^ied 


Sample 


col 


froni- 


251     D. 


251 
165 

165 
61 
61 

211 

211 
87 
87 
18 
11 

169 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
vvagon. 


Specific 
gravity 


Graviiv  at 
15°  C. 


De- 
grees 
Baume 


0.831 
.713 
.734 
.727 
.710 
.732 
.749 
.728 
.728 
.720 
.  752 
.733 
.740 


38.5 
66.4 
60.7 
62.6 
67.2 
61.3 
56.9 
62.3 
62.3 
64.4 
56.2 
61.0 
59.2 


Distillation. 


First 
drop. 


per 
cent 
mark 


10 
per 

cent 
mark. 


172 
78 


109 


136 

58 


U7 
47 


L18 


lil 
62 


US 

Hi 


157 

lib 


135 
58 


160 

71 


153 
69 


149 
69 


180 

82 


L23 

50 


L58 

70 


L38 
59 


135 

57 


17i 
79 


L88 
82 


133 

56 


76 
1 56 


L78 

81 


169 


171 
77 


20 

per 

cent 

mark. 


30 

per 

cent 

mark, 


189 
87 


144 
62 


203 
95 


180 

82 


1 58 
70 


205 
96 


225 
107 


181 
83 


L98 

92 


181 
83 


190 


201 
94 


RHODE  ISLAND. 


902 
903 
904 
905 
906 
907 


Providence. 

do 

do 

do 

do 

do 

do 

do 


129 
2 

159 

159 
5 

l.i 
1 
1 


27* 
28 


25J 


25J 

25* 


.747 

57.4 

.752 

56.  2 

.  752 

56.  2 

.74U 

59.2 

.7)5 

57.9 

.7    j 

54.7 

.752 

56.  2 

.702 

53.7 

133 

56 


126 
52 


185 
85 


187 
86 


165 
74 


13S 
59 


131 
55 


153 
67 


149 
65 


138 

59 


198 
92 


10* 
92 


185 
85 


153 

67 


145 
63 


167 
75 


162 

7,' 


212 
100 


210 
99 


217 
103 


176 

SO 


172 

7n 
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collected  in  the  1919  survey,  arranged  by  States-    Continued. 

PENNSYLVANIA-Continued. 


Distillation— Continued. 


15 

per 

cent 
mark. 


98 


■2s') 
143 


291 

II! 


216 
102 


259 
126 


275 
135 


2S0 
138 


252 
122 


234 
112 


257 
125 


243 
117 


253 
123 


50 

per 

(Till 

mark. 


216 
102 


223 
106 


29* 
lis 


306 
152 


22.* 
109 


368 

131 


382 

139 


2^9 
143 


262 
128 


243 
117 


270 
132 


250 
121 


264 
129 


60 

per 

com 

mark. 


239 
115 


252 

122 


320 
160 


324 
162 


248 

120 


284 

140 


300 
149 


315 
157 


279 
137 


255 
124 


288 
142 


275 
135 


279 
137 


70 

per 

cent 

mark. 


275 
135 


'275 
135 


338 
170 


342 
172 


275 
135 


302 
150 


320 
160 


340 
171 


300 
149 


288 
142 


315 
157 


306 
152 


302 
150 


80 

90 

per 
cent 
mark. 

per 
cent 
mark. 

342 
172 

414 
212 

320 
160 

388 
198 

358 
181 

394 
201 

361 
183 

392 

200 

309 
154 

367 
186  ! 

325 
163 

358 

181 

345 
174 

405 
207 

372 
1*9 

446 
230 

324 
162 

360 
182 

313 
156 

351 
177 

340 
170 

376 
191 

351 
177 

444 

229 

327 

164 

361 
183 

95 

per 

cent 

mark. 


450 

232 


437 
225 


433 
223 


414 
212 


394 
201 


390 
199 


385 
196 


419 
215 


502 
261 


399 
204 


96 

per 

cent 

mark. 


460 
238 


410 
210 


401 
205 


401 
205 


435 
224 


(4) 


417 
214 


Dry 

point. 


471 
244 


421 
216 


439 

226 


433 

223 


415 
213 


421 
216 


428 
220 


453 
234 


403 
206 


403 
206 


439 

226 


415 
215 


Aver- 
age 
boiling 
point . 


261 
127 


237 
114 


284 
140 


279 
137 


237 
114 


266 
130 


280 
138 


282 
139 


261 

127 


248 
120 


273 
134 


277 
136 


248 
120 


Distil- 
lation 

loss, 

per 
cent. 


RHODE  ISLAND. 


219 
104 

205 
96 

230 

110 

216 
102 

244 
118 

225 

107 

271 
133 

248 
120 

297 
147 

284 
140 

329 
165 

320 
150 

379 
193 

378 
192 

419 
215 

414 
212 

414 

212 

235 
113 

243 
117 

248 
120 

261 
127 

273 
134 

289 
143 

318 
159 

356 

180 

370 

188 

381 
194 

232 
111 

235 
113 

239 
115 

252 
122 

266 
130 

280 
138 

302 
150 

324 
162 

334 
168 

352 
178 

253 
123 

261 
127 

268 
131 

282 
139 

298 
148 

325 

163 

35* 
181 

396 
202 

410 
210 

419 
215 

217 
103 

216 
102 

232 
111 

230 
110 

226 

108 

244 
118 

241 
116 

239 

115 

244 
118 

264 
129 

268 
131 

280 
138 

295 
146 

297 
147 

304 
151 

324 
162 

329 
165 

329 

165 

356 
180 

376 
191 

361 
183 

40S 
209 

410 
210 

430 
221 

399 
204 

417 
214 

252  i 

122  / 

243  \ 
117    / 

253  \ 

123  J 

244  I 

us  :/ 

270    \ 
132  1/ 

248  |\ 
120 


250 
121 


62    1 
28   / 


262 
12* 


4  Limit  of  thermometer. 
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Sam- 
ple 
No. 


Com- 
pany 
No." 


Sample 

col- 
lected 
from— 


Trice. cents 
per  gallon. 


:-!•!'    p  at 
15°  C. 


Re-      Tank  '^Specific 
tail,    wagon.  gravity. 


ar!e-ton 254  ]  G. 

911    do 126     G. 

11     t>. 

7      P. 


912 

913 

do 

914 

do 

915 

do 

910 

917 

do 

918 

do 

919 

do 

9?fl 

do 

921 

922 

.  do 

923 

do 

924 
925 
926 

927 
928 


Aberdeen '     148     G. 


do 

do 

do 

do 


148     G. 


929     Sioux  Falls. 


8     F. 


3      F . 


3      G. 


- 


930    do 200     D. 

931    do '     200  '  D. 

932    do '         4      1). 


1 

D 

27  ! 

1 

G 

27 

11 

F 

2S 

11 

D   . 

28 

o 

D 

2 

F 

28 

7 

D 

2S 

7 

F 

2S 

1 

D 

28 

1 

F 

28 

27  24J 

24} 

24J 

243 

24  i 
24J 
28 
26 
25 
26 
26 
26 
26 
26 


0.749 
.742 

.748 
.739 
.749 
.749 
.744 
.742 
.726 
.  725 
.742 
.740 
.748 
.746 


De- 
grees 
Baumg. 


56.9 


58. 


distillation. 


First)  per 

drr.j>.  cent 
mark. 


10         20 

per      per 

cent  ]  cent 

mark.  mark. 


56.9 


58.  2 


/  136 
\    58 

126 
52 

129 

54 

133 
56 

151 
66 

140 
60 

133 
56 

l 

f  122 
\    50 


Vi 


us 

4S 


( 
3.2   1 

4 


<  127 
53 


133 
56 


76 


162 
72 


164 

74 


171 

77 


1S7 
86 


185 
85 


149 
65 


1.54 
88 


180 

82 


ISO 

^2 


185 
85 


178 

SI 


183 

84 


183 

84 


201 
94 


199 
93 


ISO 

82 


169 
76 


162 

72 


183 

84 


^7 


194 


194 

90 


30 
per 

cent 

mark, 


203 
95 


199 

'.'3 


203 
95 


203 
95 


219 
104 


219 
104 


201 

94 


194 

90 


176 

81 


1^2 
84 


205 
96 


207 
97 


212 
100 


214 
101 


221 
105 


216 
102 


235 

113 


216 
102 


210 
99 


190 


194 
90 


223 
106 


223 
106 


225 
107 


230 

no 


SOUTH  DAKOTA. 


30 

26.1 

0.752 

56.2 

203 
95 

212 
100 

226 
108 

239 
115 

26.1 

26.1 

.749 

56.9 

199 
93 

210 
99 

226 
108 

244 
118 

29.5 

29.5 

.74S 

57.2 

160 

71 

82 

203 

95 

221 
105 

26. 1 

26.1 

.  767 

52.5 

158 
70 

172 

7> 

210 
99 

243 
117 

28 

26.1 

.756 

--  9  /  122 
55.2  |  ^ 

151 
66 

194 
SO 

207 
97 

241 
116 

24.9 

24.9 

.747 

».*P 

176 
SO 

190 

88 

210 
99 

226 
108 

40 

.685 

74.3  {  g 

102 
39 

109 
43 

118 

48 

129 
54 

25 

.748 

57.2  |   _ 

169 
76 

185 

85 

208 
98 

228 
109 

24.9 

24.9 

.742 

■»  {   ^ 

169 
76 

183 

84 

201 

94 

214 
101 
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Distillation—  ('out  inue< 

. 

Distil- 
lation 
loss, 

Sam- 
ple 
No. 

40 

45 

50 

60 

70 

80 

90 

95 

96 

Aver- 

per 
cent 

maik. 

per 
cent 
mark. 

per 
cent 

mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

Dry 
point. 

age 

boiling 
point. 

cent. 

234 
112 

211 
116 

248 
120 

261 
127 

279 
137 

298 

148 

333 
167 

365 

185 

376 
191 

392 
200 

253 
123 

|   2.0 

910 

230 
110 

235 

113 

243 
117 

255 

124 

271 
133 

291 
144 

325 
163 

358 
181 

369 

187 

393 
195 

246 
119 

|   2.0 

911 

232 
111 

239 
115 

240 
119 

259 
126 

273 
134 

298 
148 

336 
169 

365 
185 

374 

190 

387 
197 

252 
122 

|   2.0 

912 

230 
110 

237 
114 

243 
118 

257 
125 

275 
135 

298 

148 

334 

168 

367 

186 

379 
193 

392 
200 

252 
122 

}   " 

913 

250 
121 

255 
124 

262 
128 

280 
138 

298 
148 

318 
159 

352 

178 

381 
194 

304 
201 

412 
211 

271 
133 

}    » 

914 

248 
120 

255 

124 

261 
127 

279 
137 

297 
147 

316 
158 

352 

178 

381 
194 

396 
202 

412 
211 

270 
132 

|   2.0 

915 

230 

110 

235 
113 

243 
117 

257 
125 

273 
134 

291 
144 

327 
164 

356 
180 

370 

188 

387 
197 

248 
120 

}   » 

916 

225 

107 

230 

110 

239 
115 

252 
122 

261 
127 

288 
142 

322 

161 

352 

178 

365 
185 

381 
194 

243 
117 

}   » 

917 

201 
94 

207 
97 

212 
100 

225 

107 

239 
115 

259 
126 

293 
145 

324 

162 

336 
169 

354 

179 

221 
105 

>   '» 

918 

207 
97 

212 
100 

217 
103 

230 
110 

244 
117 

"   261 
129 

300 
149 

333 

167 

351 
177 

360 

182 

226 
108 

}   2.0 

919 

237 

114 

244 
US 

252 
122 

262 

128 

282 
139 

309 
154 

345 
174 

379 
193 

392 
200 

405 
207 

257 
125 

>    '» 

920 

237 
114 

243 
117 

250 
121 

264 
129 

282 
139 

306 

152 

342 
172 

379 
193 

394 
201 

406 
208 

259 
126 

J    ,8 

921 

243 
117 

248 
120 

257 
125 

273 
134 

289 
143 

313 
156 

343 
173 

383 
195 

392 

200 

394 
201 

261  |\   2  0 
127  \(      '■' 

922 

243 
117 

250 
121 

259 

126 

275 
135 

288 
142 

313 
156 

342 
172 

367 

1S6 

376 
191 

399 
204 

246  \      1  0 
119  J   1U 

923 

SOUTH  DAKOTA. 


253 
123 

261 
127 

270 
132 

284 
140 

300 
149 

320 
160 

349 
176 

378 
192 

388 
198 

396 

202 

275 
135 

} 

1.9 

924 

261 
127 

266 

130 

275 
135 

289 

143 

306 

152 

325 
163 

356 
180 

387 
197 

394 
201 

406 
208 

279 
137 

} 

1.5 

925 

243 
117 

252 
122 

261 
127 

282 
139 

304 
151 

327 
164 

365 
185 

397 
203 

408 
209 

421 
216 

266 
130 

} 

1.7 

926 

271 
133 

284 
140 

304 
151 

329 
165 

351 
177 

374 
190 

408 
209 

435 
224 

444 
229 

446 
230 

293 
145 

\ 
I 

1.9 

927 

271 
133 

280 

138 

295 
146 

318 
159 

343 

173 

369 

187 

403 
206 

428 
220 

430 
221 

430 
221 

289 

143 

) 

1.9 

928 

243 

117 

252 
122 

259 

126 

273 
134 

298 
148 

320 
160 

354 
179 

392 
200 

405 

207 

415 
213 

266 
130 

} 

.9 

929 

144 
62 

246 
119 

151 
66 

255 
124 

162 
72 

264 
129 

180 
82 

288 
142 

205 

96 

309 
154 

234 
112 

333 
167 

324 
162 

367 
186 

405 
207 

430 
221 

190 

88 

271 
133 

\ 
/ 

} 

5.8 
2.0 

930 

405 
207 

419 
215 

931 

230 

110 

239 
115 

248 
120 

266 
130 

291 
144 

318 
159 

360 
182 

401 
205 

410 
210 

426 
219 

262 
128 

> 

1.2 

932 
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SOUTH  DAKOTA— Continued. 


Sam- 
ple 


I   i'y. 


Com- 
pany 
No. 


933  !  Sioux  Falls. 

934  | do 

935  Vermilion.. 

936    do 

937    do 

93S    do 

939    do 

940    do 

941  Watertown. 

942    do 

943    do 

944    do 

94.3    do 

946    do 


4 

3 

105 

133 

8 
4 
3 
3 
6 
170 
170 
3 
3 


Sample 
col- 
lected 

from— 


Price,  cents 

per  gallon. 


Re- 
tail. 


Tank 
wagon 


30.9 

24.9 

50 

40 

35 

23 

28 

2S 

29.4 

25.4 

35 

25.4 

32.4 

25.4 


30.9 
24.9 


25.1 
25.4 
25.4 
35 

25.4 
32.4 
25.4 


Gravitv  at 


Distillation. 


Specific 
gravity. 


0.752 
.  736 
.715 


De- 
grees 

Banme\ 


56.2 
55.2 
65.8 


First 
drop. 


.730  i      61.8 


748 

57.2 

751 

56.4 

755 

55.4 

765 

53.0 

740 

59.2 

746 

•37.  7 

694 

71.7 

753 

55.9 

740 

59.2 

745 

57.9 

140 
60 


117 
47 


43 


54 


136 

58 


126 

49 


163 

73 


/  13" 
\    5 


/  160 
\    "I 

f    99 
i    37 

\    40 


I   12 
I    5 


per 
cent 
mark. 


1S1 
83 


1.34 
68 


133 

56 


130 

49 


165 

74 


174 
79 


165 

72 


!  92 


163 
73 


198 
92 


153 

.'.7 


169 
76 


10 

per 

cent 

mark. 


194 
90 


181 
S3 


142 

61 


136 

.3- 


1S1 
83 


190 
88 


205 
96 


176 


214 
101 


120 
49 


20 

per 
cent 
mark 


214 
101 


217 
103 


15S 
70 


207 
97 


212 
100 


210 


230 
110 


]'.■! 
■.;:■) 


228 
109 


131 
55 


214 
101 


i  •■■ 
82 


21  i 
102 


30 

per 

cent 

mark 


232 
111 


246 
119 


169 
76 


210 
99 


226 
108 


230 
110 


23 1 
112 


250 
121 


206 


243 

117 


144 
62 


241 
116 


210 
99 


237 

114 


TENNESSEE. 


947 
948 
949 
950 
951 
952 
953 
954 


Chattanooga. 

do 

do 

do 

do 

do 


Knox  \  ille. 

do 

do 


11 

I) 

24 

24 

0.747 

2 

D 

24 

24 

2 

D 

24 

.731 

223 

F 

24 

.71- 

17 

D 

24 

24 

.749 

17 

F 

24 

22 

.746 

2 

n 

24;. 

243 

.  739 

- 

24J 

221 

.741 

" 

o 

m 

24j 

.750 

57.2 
56.9   | 

59.  4 


I  136 

• 

!/  113 
I      4.3 

/  131 

i    129 

I     54 


L18 
18 


122 
50 


i   111 

I    -1* 


122 
50 


"   {  1 


f  136 


180 

82 

93 

109 

252 
122 

145 
63 

162 

189 

87 

- 

158 

70 

176 

198 

92 

102 

174 
79 

194 
90 

22.5 
107 

246 
119 

160 

71 

82 

217 
103 

'.Ml 
116 

1 69 

76 

192 

221 

10.3 

23! 
112 

147 
64 

158 

70 

185 

199 

65 

163 
7.3 

180 
82 

214 

!  4 

172 

190 

88 

216 

102 

235 
113 

QUALITY  Of  GASOLINE   MARKETED  EN   UNITED  STATES.         175 
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Dial  1 1 1  o  1 1-  = .  i  —  Continued 

Distil- 
lation 
loss, 
per 
cent. 

Sam- 
ple 
Xo. 

40 

per 
cent 
mark. 

2.52 
132 

iS 
per 

cent 
mark. 

50 

per 

evnt 

mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 
per 

cent 
mark. 

90 
per 
cent 

mark. 

95 
per 

cent 
mark. 

96 
per 
cent 

mark. 

Dry 

point. 

Aver- 
age 
boiling 

point. 

261 
127 

273 
134 

288 
142 

318 
159 

347 
175 

387 
197 

423 

217 

433 
223 

44n 
231 

280 

138 

}   » 

933 

230 
132 

280 
138 

293 
145 

316 
158 

336 
169 

3(37 
186 

406 
208 

437 
225 

446 
230 

446 
230 

291 
144 

1      2. 3 

934 

1-; 

190 
88 

108 

92 

212 

100 

226 
108 

248 
120 

284 
140 

329 

165 

343 

in 

347 

175 

207 

97 

}   » 

935 

243 
117 

243 
117 

259 
126 

250 
121 

273 
134 

266 
130 

302 
150 

284 
140 

327 
164 

302 
ISO 

356 
180 

334 
168 

421 
216 

378 
192 

428 
220 

444 
229 

270    I       -  - 
132    I 

936 

428 
220 

442 
228 

271 
133 

>   » 

937 

- 
120 

255 
124 

266 

291 
144 

315 
157 

338 
170 

379 
193 

410 
210 

419 
215 

439 
226 

277   \      10 
136   /      10 

938 

257 
12.3 

J   i 

131 

282 

139 

302 
150 

320 
160 

356 
ISO 

396 
202 

442 
228 

451 
233 

453 
234 

282  \      o  0 
139  :/      SJ> 

939 

271 
133 

282 

139 

291 
144 

316 
158 

336 
169 

360 
182 

394 
201 

426 
219 

433 
223 

437 
225 

297  \\          2 
147    /      1- 

940 

223 
10G 

232 
111 

239 
115 

261 
127 

271 
133 

309 
154 

338 
170 

385 
196 

397 
203 

410 
210 

252 
122 

}   " 

941 

233 

123 

261 
127 

268 
131 

275 
135 

297 
147 

315 
157 

342 
172 

370 
188 

378 

192 

405 
207 

273 
131 

}    ■« 

942 

158 
70 

165 

74 

172 

78 

192 
89 

205 
96 

226 
108 

279 
137 

347 
175 

347 
175 

189 

>>7 

}  " 

943 

266 

130 

279 
137 

289 
143 

311 
155 

336 
169 

361 
183 

396 
202 

428 
220 

442 
228 

450 
232 

286 
141 

|      2.0 

944 

235 
113 

248 

120 

262 

128 

288 
142 

320 
160 

349 
176 

392 
200 

426 
219 

441 
227 

446 

230 

268 

131 

}    " 

945 

257 
12.3 

266 
130 

277 
136 

298 
148 

318 

159 

345 
174 

383 

195 

424 
218 

435 
224 

442 
22S 

280 
138 

}    >■• 

946 

TENNESSEE. 


266 
130 


230 
110 


232 
111 


266 
130 


124 


261 
127 


22S 
109 


230 
110 


255 
124 


275 
135 


239 
115 


239 
115 


273 
134 


271 
133 


270 
132 


237 
114 


239 
115 


282 
139 


250 
121 


252 
122 


280 

138 


280 
138 


279 
137 


250 
121 


246 
119 


275 
135 


300 
149 


270 
132 


273 
134 


208 

148 


302 
150 


297 

147 


268 
131 


270 
132 


295 
146 


320 
160 


293 
145 


293 
145 


316 
158 


322 
161 


315 
157 


293 
145 


297 

1  i7 


315 
157 


342 

172 


318 
159 


320 
160 


340 
171 


343 
173 


340 
171 


322 
161 


325 
163 


343 
173 


378 
192 

415 
213 

430 
221 

435 

224 

360 
182 

405 
207 

423 
217 

430 
221 

361 
183 

403 

206 

415 
213 

432 
222 

372 
189 

406 
208 

424 
218 

435 
224 

374 
190 

408 
209 

423 

217 

428 
220 

374 

190 

401 
205 

412 
212 

424 
218 

365 
185 

410 
210 

424 
218 

424 
218 

374 
190 

419 
215 

430 
221 

4.50 
221 

381 
194 

419 
215 

432 
222 

446 
230 

286 

141 

} 

1.8 

947 

261 
127 

} 

1.8 

948 

262 
128 

> 

1.4 

949 

282 
139 

> 

1.5 

950 

279 
137 

I 

2.0 

951 

279 
137 

} 

1.4 

952 

255 
121 

} 

2.6 

953 

259 
126 

} 

2.5 

954 

2^0 
138 

} 

1.4 

955 
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TEXAS. 


968 

2 

F 

24i 

22  i 

0.737 

60.0 

/  124 
\  51 

/  138 
\  59 

/  154 

I  '  ' 

/  113 
\  « 

/  115 
\     46 

,'  120 

)  J.'.) 

f  122 

\  50 

/  131 
\  55 

f  118 

154 

68 

171 

77 

187 
86 

158 

70 

145 

63 

163 
73 

167 

172 

78 

1S1 
S3 

201 

94 

181 
83 

167 
72 

1S1 
S3 

189 
87 

169 
76 

163 
73 

174 
79 

194 
90 

198 
92 

223 
106 

214 
101 

187 
86 

205 
96 

217 
103 

187 
86 

185 

85 

196 

91 

210 

969 

do 

15 

F 

24' 

22* 

.738 

59.7 

214 
101 

243 
117 

235 
113 

208 
98 

223 
106 

234 
116 

205 
86 

201 
94 

216 
102 

970 

do 

9 

G 

.748 

57.2 

971 

.do 

1 

G 

25 

223 

.745 

57.9 

972 

Dallas 

2 

F 

24J 

24'. 

.737 

60.0 

973 

...  do 

15 

F 

24i 

22i 

.753 

55.9 

974 

do 

15 

F 

24'. 

22J 

.  756 

55.3 

975 

do 

64 

F 

24  J 

22J 

.  745 

57.9 

162 
72 

149 
65 

158 

70 

976 

do 

9 

F 

22J 

22', 

.733 

61.0 

977 

do 

9 

F 

24i 

22J 

.745 

57.9  |{»t 
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1 )  ist  Dial  km— Continued. 

Distil- 
lation 
loss, 
per 

cent. 

Sam- 
ple 
No. 

40 

per 

cent 

mark. 

45 
per 

cent 
mark. 

50 
per 
cent 

mark. 

60 
per 
cent 

mark. 

70 

per 

cent 

mark. 

80 
per 

cent 
mark. 

90 

per 

cent 

mark. 

95 
per 

cent 
mark. 

96 

per 

cent 

mark. 

Dry 
point. 

A  ver- 

age 

boiling 

point. 

24  S 
120 

257 

125 

270 
132 

291 
144 

313 
156 

343 
173 

390 
199 

437 
225 

446 
230 

450 
232 

277 
136 

}   ,0 

956 

262 
128 

271 
133 

280 
138 

300 
149 

325 
163 

349 
176 

394 
201 

433 
223 

433 
225 

280 
138 

}  „ 

957 

257 
125 

266 
130 

280 

138 

304 
151 

329 
165 

354 
179 

392 
200 

430 
221 

439 
228 

444 
229 

282 
139 

}  I. 

958 

230 
110 

239 
115 

248 
120 

268 
131 

293 
145 

320 
160 

367 
186 

417 
214 

417 
214 

257 
125 

}  " 

959 

244 
118 

262 
128 

270 
132 

293 
145 

316 
158 

343 
173 

387 

197 

432 
222 

448 
231 

453 
234 

279 
137 

>  » 

960 

230 
110 

243 
117 

252 
122 

273 
134 

295 
146 

322 

161 

365 

1S5 

417 
214 

421 

214 

421 
216 

259 
126 

}  » 

961 

257 
125 

268 
131 

280 
138 

306 

152 

331 
166 

361 
183 

408 
209 

450 
232 

462 
239 

462 
239 

288 
142 

}  '•* 

962 

257 

125 

257 
125 

280 
138 

306 
152 

331 
166 

361 
183 

410 
210 

451 
233 

453 
234 

288 

142 

}  " 

963 

241 
116 

253 

123 

262 

128 

277 
136 

293 
145 

315 
157 

345 
174 

383 

195 

401 
205 

406 
208 

266 

130 

}  " 

964 

246 
119 

248 
120 

261 
127 

277 
136 

291 
144 

313 
156 

345 
174 

381 
194 

392 
200 

408 
209 

268 

131 

>  » 

965 

271 
133 

275 
135 

291 
144 

313 
156 

334 
168 

360 
182 

396 
202 

433 
223 

441 
227 

441 
227 

289 
143 

}  « 

966 

261 
127 

279 
137 

286 
141 

306 
152 

329 

165 

352 
178 

388 
198 

421 
216 

433 
223 

437 
225 

284 
140 

}  ,9 

967 

TEXAS. 


225 
108 

234 
112 

237 
114 

257 
125 

275 
135 

302 
150 

340 
171 

381 
194 

399 
204 

403 
206 

250 
121 

} 

2.0 

968 

228 
109 

237 
114 

244 
118 

2.57 
125 

280 
138 

306 
152 

340 
171 

374 
190 

390 
199 

397 
203 

253 
123 

} 

1.0 

969 

261 

127 

271 
133 

282 
139 

288 
142 

324 
162 

347 
175 

385 
196 

423 
217 

433 
223 

448 
231 

288 
142 

} 

1.1 

970 

252 
122 

255 

124 

266 
130 

288 
142 

306 
152 

329 
165 

365 

185 

421 
216 

421 
216 

270 
132 

} 

3.3 

971 

225 
107 

243 

117 

243 
117 

259 
126 

288 
142 

316 
158 

3.56 

ISO 

399 
204 

412 
211 

412 
211 

252 
122 

} 

3.0 

972 

234 
112 

248 
120 

255 
124 

275 
135 

293 
145 

316 
158 

347 
175 

381 
194 

401 
205 

401 
205 

259 
126 

} 

1.6 

973 

2.50 
121 

257 
125 

266 
130 

284 
140 

302 

150 

324 
162 

356 
180 

388 
198 

405 
207 

406 
208 

268 
131 

} 

1.7 

974 

225 
107 

234 
112 

239 

115 

266 
130 

291 
144 

318 
159 

363 
184 

397 
203 

408 
209 

415 
213 

255 
124 

} 

.7 

975 

217 
103 

226 
108 

232 
111 

248 
120 

271 
133 

298 
148 

333 

167 

372 
189 

387 
197 

397 
203 

244 
118 

) 

1.8 

976 

232 
111 

241 
116 

2.50 
121 

268 
131 

288 
142 

313 

156 

354 

179 

410 
210 

419 
215 

421 
216 

257 
125 

} 

2.1 

977 
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Sam- 
ple 
No. 


City. 


Com- 
pany 

No: 


Sample 

col- 
lected 
from — 


Price,  cents 
per  gallon. 


Re-    I  Tank- 
tail,   'wagon 


Gravity  at 
15°  C. 


Distillation. 


Specific; 


De- 


B-^-iSSa 


First 
drop. 


per 
cent 
mark. 


10 

per 
cent 
mark. 


20    ,    30 

per      per 

cent     cent 

mark,  mark 


978 
979 


981 


985 


988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
1001 
1002 


Dallas 

do 

Fort  Worth . . 

do 

do 

do 

do 

do 

do 

do 

do 

Houston. 

do 

do 

do 

do 

do 

do 

d,. 

do 

Killeen 

do 

San  Antonio. 

do 

do 


9 

71 

1 

102 

124      F 

124      F 

2      F 

47      F 

15     F 

9     F 

71      F 

1      F 

15     G 

71 

127 


244 
24* 
24J 
24J 
24J 
25 


25 

25 

25 

25 

254 

25 

25 


2  r 

47  !  G 


25J 
-": 
25? 
25* 
25* 
27 

G 27 

F 24} 

24J 
2.=. 


224 

22^ 
22J 

224 
221 
22* 


23 

224 
224 
224 
231 
224 
22* 
23i 
23} 
234 
234 
23i 
234 
244 
244 
22* 
22* 
22* 


0.749 
.750 
.735 
.743 
.745 
.742 
.741 
.747 
.746 
.748 
.746 
.742 
.747 
.747 
.742 
.749 
.728 
.747 
.750 
.745 
.752 
.758 
.  745 
.736 
.739 


56.9  { 
56.7 
60.5  j| 

5s.  4  [ 
57.9  { 


t31 
55 


.,:,  { 

57.4  { 

m.,   ( 

56.9  { 
59.7  | 
57.,  { 

■-: 

57.9  | 

u,  { 

60.2  ] 

59.4  [ 


163 
73 


162 
72 


151 

66 


144 
62 


75 


tTs 
81 


178 
81 


165 

74 


162 

72 


189 
87 


180 

82 


198 
92 


205 
96 


187 
86 


190 


216 
102 


2::::! 
110 


205 


221 

105 


207   223 

97   106 


198 
92 


190 

88 


216 
102 


207 
97 


129 
54 

167 
75 

153 

M 

203 
95 

217 
103 

115 
46 

162 
72 

181 

83 

212 
100 

234 

112 

140 
60 

167 
75 

181 

83 

198 
92 

214 
101 

104 
40 

149 
65 

171 

199 
93 

2io 
104 

119 
43 

163 
73 

ISO 
82 

205 
96 

221 
105 

147 
64 

183 

84 

196 
91 

212 
100 

ins 

147 
64 

183 

84 

198 
92 

100 

226 

los 

106 
41 

147 
64 

163 
73 

187 

sr, 

207 
97 

147 
64 

ISO 
82 

190 
88 

207 
97 

221 

105 

136 

58 

165 

74 

180 
82 

196 
91 

212 

100 

136 
58 

174 

79 

189 

210 

99 

230 
110 

144 

176 

SO 

189 

87 

207 
97 

221 
105 

102 

147 
64 

174 
79 

207 
97 

228 
109 

131 

55 

163 
73 

183 

84 

214 
101 

232 
111 

153 
67 

189 

87 

201 
94 

221 
105 

237 
114 

14fl 
60 

169 
76 

180 

• 

199 
93 

216 

102 

Ui 

149 
65 

165 

71 

ISO 

87 

207 
97 

126 

52 

151 
66 

163 

73 

190 

ss 

212 
100 

QUALITY   OF   GASOLINE   MARKETED   IN   UNITED  STATES.         179 
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Pi-it  illation — Continued 

Distil- 
lation 

loss, 

per 

cent. 

40 

per 

cent 

mark. 

45 
per 

cent 
mark. 

.30 

per 

cent 

mark. 

60 
per 
OBQt 

mark. 

70 

per 

cent 

mark. 

BQ 
pec 

cvnt 
mark. 

90 

per 

(cnl 

mark. 

95 
per 

cent 

mark. 

96 
per 

cent 

mark. 

Dry 

point. 

Aver- 
age 

point. 

Sam- 
ple 
No. 

230 

no 

237 
114 

246 

119 

259 
126 

275 
135 

295 
146 

334 
168 

361 
183 

372 
189 

387 
197 

250 
121 

> 

1.2 

978 

252 
122 

264 
129 

273 
134 

297 
147 

318 
1.59 

347 
175 

379 
193 

406 
208 

414 
212 

421 
216 

275 
135 

} 

1.0 

979 

223 
106 

232 
111 

241 
116 

259 
126 

277 
136 

311 
155 

345 
171 

3*7 
197 

399 
204 

406 
208 

248 
120 

} 

.9 

930 

244 

11H 

257 
125 

271 
133 

297 

147 

322 

161 

345 
174 

383 

195 

119 
215 

433 
223 

433 
223 

271 
133 

} 

1.8 

981 

241 
116 

250 
121 

257 

125 

275 
135 

302 
150 

333 

167 

370 
188 

414 
212 

424 
218 

437 
225 

271 
133 

} 

1.2 

982 

232 

111 

239 
115 

248 
120 

273 
134 

298 

148 

329 
165 

378 

192 

426 
219 

441 
227 

448 

231 

266 
130 

} 

.9 

983 

225 
107 

232 
111 

241 
116 

261 
127 

284 
140 

315 
157 

354 
179 

394 

201 

410 
210 

432 
222 

255 

124 

} 

1.0 

984 

230 
110 

237 
114 

243 

117 

262 

128 

282 

139 

302 
150 

334 
168 

365 

376 
191 

403 
206 

253 

123 

! 

.8 

985 

250 
121 

257 
125 

266 
130 

288 
142 

307 
153 

329 
165 

361 
183 

406 
208 

424 

218 

432 
222 

270 
132 

> 

1.8 

986 

228 
109 

235 
113 

243 
117 

259 
126 

275 
135 

297 
147 

329 

165 

361 
183 

370 
188 

385 
196 

250 
121 

} 

1.2 

987 

241 
116 

252 
122 

262 
128 

280 
138 

300 

149 

322 

161 

354 
179 

392 
200 

406 
208 

415 
213 

261 
127 

} 

1.8 

988 

235 
113 

243 
117 

243 
117 

266 
130 

286 
141 

309 

154 

345 
174 

388 
198 

408 
209 

421 
216 

257 
125 

} 

1.8 

989 

243 

117 

250 
121 

259 
126 

277 
136 

298 

148 

329 
165 

356 

180 

410 
210 

417 
214 

417 
214 

270 
132 

> 

1.2 

990 

246 
119 

252 
122 

264 
129 

282 
139 

304 
151 

327 
164 

365 
185 

410 
210 

426 
219 

441 
227 

273 
134 

} 

1.3 

991 

225 

107 

234 
112 

244 
118 

266 
130 

293 

145 

320 
160 

363 

184 

403 
206 

419 
215 

423 
217 

253 

123 

} 

1.8 

992 

237 
114 

244 

118 

253 

123 

279 
132 

297 
147 

320 
160 

356 
180 

388 
198 

403 
.205 

410 
210 

264 
129 

} 

1.4 

993 

226 
108 

234 

112 

211 
116 

255 
124 

280 
138 

302 

150 

338 

170 

379 
193 

399 
204 

399 

204 

252 
122 

} 

2.2 

994 

250 
121 

259 
126 

268 
131 

289 

243 

311 
255 

336 
169 

374 
190 

410 
210 

424 
218 

433 
223 

275 
135 

} 

1.7 

995 

237 

ill 

244 
118 

250 
121 

266 
130 

284 
140 

306 
152 

338 

170 

369 

187 

379 
193 

394 
201 

257 
125 

} 

1.4 

996 

248 
120 

2.37 
125 

264 
129 

282 
139 

300 
149 

325 
163 

361 
183 

414 
212 

417 
214 

417 
214 

264 
129 

} 

2.5 

997 

24H 
120 

257 
125 

261 

127 

286 

141 

307 
153 

334 
168 

372 
189 

415 
213 

428 
220 

428 

220 

273 
134 

} 

2.0 

998 

255 

124 

264 
129 

273 

134 

289 
143 

306 
152 

336 
169 

370 
188 

405 
207 

419 
215 

435 
224 

280 
138 

\ 
I 

1.0 

999 

232 
111 

239 

115 

248 
120 

270 
132 

293 
145' 

324 
162 

369 
187 

417 

214 

428 
220 

435 
224 

262 

128 

) 

1.1 

1000 

225 
107 

230 

110 

234 
112 

239 
115 

243 
117 

246 
119 

262 
128 

266 
130 

284 
140 

288 

142 

313 
156 

318 
159 

363 

184 

361 
183 

410 
210 

432 

222 

253 
123 

257 
125 

} 
} 

4.7 
1.2 

1001 

406 
208  1 

423  j 
217  ; 

1002 
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Sam- 
ple 

No. 


City. 


1003  San  Antonio. 

1004    do 

1005    do 

1006    do 

.do 


1007 


Com- 
pany 
No. 


Sample 

col- 
lected 
from— 


15     F. 

176      F. 

64      F. 

9      F. 

220  !  F. 


Price, 

cents 

per  gallon. 

Re- 

Tank 

tail. 

wagon. 

24J 

22} 

24} 

22} 

241. 

22} 

26 

24} 

26 

24} 

Gravity  at 

15°  C. 


Specific 


De- 


gravity.  jfauni(5_ 


Distillation. 


First 
drop, 


0.742  5S.7    |  *J| 

.743  58.4    {  » 

.744 


.  745 
.747 


»»    {   "8 


57.4 


149 
65 


5 

10 

per 
cent 

mark. 

per 
cent 
mark. 

163 
73 

181 
83 

165 

74 

176 
80 

162 

72 

174 

7'.l 

178 
81 

190 
88 

187 
86 

194 
90 

20        30 

per      per 

cent  I  cent 

mark.  mark. 


207 
97 


199 

93 


194 
90 


210 
99 


214 
101 


UTAH. 


1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 


Salt  Lake  City . 

do 

do - 

do 

do 

do 

do 

do '... 


10 

10 
10 
10 
121 
81 
81 
81 


25         0. 752 
756 


.755 
.756 
.753 
.755 
.755 
.751 


56. 
55.2 
55.4 
55.2 


9  7  122 
,1    50 


5."..  9   { 


120 
49 


/  113 
\    45 

f  117 
\     47 


113 
45 


55.4 
55.  4 
56.4 


115 
46 


115 
46 


142 
61 

174 

79 

210 
99 

237 
114 

154 
68 

176 
80 

212 
100 

235 
113 

145 
63 

169 
76 

192 
88 

230 
110 

154 
68 

176 
80 

208 
98 

232 
111 

162 
72 

185 

85 

204 
101 

239 
115 

120 
49 

165 

74 

2U1 
94 

226 
108 

158 

70 

178 
81 

207 
97 

235 
113 

154 
68 

174 
79 

210 
99 

232 
111 

VERMONT. 


1616  Burlington. 

i017     do 

lnis     do 

1019  I do 

1020  Montpelier. 

1021  , do 


25} 
25* 


25} 
25} 
25} 


0.743  58.4 

.741  •  58.9 

.  74S  57.  2 

.749  56.9 

.74s  57.2 

.742  I  58.7 


138 
59 


/  13 

i  5 


140 
60 


f  13 

\  5 


138 

59 


136 
58 


142 
61 


176 
80 


181 
83 


178 
81 


180 
82 


176 


196 
91 


198 
92 


190 
91 


199 


198 
92 


223 
106 


221 
105 


219 
104 


226 
108 


216 
102 


221 
105 
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TEXAS— Continued. 


Distillation — Continued. 

Distil- 
lation 
loss, 
per 
cent. 

Sam- 
ple 
No. 

40 

per 
cent 
mark. 

45 
per 
oont 

mark. 

50 
per 
cent 

mark. 

60 

per 

cent 

mark. 

70 
per 
cent 

mark. 

BO 

per 
cent 

mark. 

90 

per 
cent 
mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 

boiling 
point. 

237 

114 

239 

115 

228 
109 

246 
119 

248 
120 

244 
118 

243 

117 

237 

114 

253 
123 

257 
125 

252 
122 

257 
125 

211 
118 

261 
127 

266 

130 

268 
131 

282 
139 

268 
131 

279 
137 

284 
140 

288 

142 

307 
153 

297 
147 

302 

150 

302 
150 

313 
156 

338 

170 

324 
162 

327 
164 

322 

161 

352 

178 

387 

197 

367 
186 

369 

187 

349 

176 

410 
210 

424 
21S 

401 
205 

419 
215 

383 

195 

428 
220 

410 
210 

430 

221 

392 
200 

412 
211 

428 
220 

419 
215 

430 
221 

415 
213 

268 
131 

270 
132 

261 
127 

271 
133 

279 
137 

\      2.8 

}  » 

}   '•' 

|   2.0 

}   - 

1003 
1004 
1005 
1006 
1007 

UTAH. 


248 

120 

271 
133 

282 
139 

306 
152 

331 

166 

361 
183 

401 
205 

433 
223 

433 
223 

433 
223 

282 
139 

} 

1.9 

1008 

253 
123 

268 
131 

282 
139 

311 
155 

336 
169 

365 
1S5 

406 
208 

446 
230 

448 
231 

286 
141 

> 

3.4 

1009 

253 
123 

264 
129 

279 

137 

300 
149 

334 
168 

369 

187 

415 
213 

448 
231 

460 
238 

462 
239 

284 
140 

} 

1.9 

1010 

252 
122 

264 
129 

275 
135 

300 
149 

327 
164 

378 
192 

405 
207 

435 
224 

446 
230 

450 
232 

284 
140 

} 

1.2 

1011 

257 
125 

273 

134 

286 
141 

311 
155 

334 

168 

365 
185 

405 
207 

441 
227 

448 
231 

448 
231 

288 
142 

> 

2.3 

1012 

248 
120 

261 
127 

273 
134 

297 
147 

327 
164 

363 

184 

410 
210 

437 
225 

424 
218 

437 
225 

279 
137 

> 

1.9 

1013 

255 
124 

268 
131 

277 
136 

304 
151 

333 
167 

361 
183 

414 
212 

414 
212 

417 
214 

282 

139 

} 

2.4 

1014 

253 
123 

264 
129 

277 
136 

295 
146 

324 
162 

352 

178 

394 
201 

432 
222 

437 
225 

279 
137 

} 

2.4 

1015 

VERMONT. 


255 

124 

262 
128 

270 
132 

280 
138 

293 
145 

313 
156 

340 
171 

369 

187 

378 
192 

383 
195 

266 
130 

} 

2.4 

1016 

253 
123 

259 
126 

268 
131 

284 
140 

298 
148 

318 
159 

345 
174 

367 
186 

379 
193 

387 
197 

268 
131 

} 

1.7 

1017 

252 
122 

262 
128 

271 
133 

291 
144 

309 
154 

333 

107 

365 

185 

405 
207 

414 
212 

419 
215 

275 

135 

} 

2.2 

1018 

259 
126 

266 
130 

273 
134 

293 
145 

313 
156 

338 

170 

369 

187 

403 
206 

414 
212 

428 
220 

280 
138 

} 

1.0 

101G 

261 
127 

268 
131 

277 
136 

293 

145 

311 
155 

336 
169 

370 
188 

410 
210 

419 
215 

432 
222 

279 
137 

} 

2.0 

102C 

255 
124 

264 
129 

273 
134 

284 
140 

298 

148 

315 
157 

342 
172 

365 
185 

374 
190 

388 
198 

268 
131 

} 

1.2 

1021 

1728°—  20— Bull.  101- 


-13+14 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 

VIRGINIA. 


Sam- 
ple 
No. 


City. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from — 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon 


Specific 
gravity. 


Gravity  at 
15°  C. 


grees 
Baumd 


Distillation. 


First 
drop. 


5 

per 

cent 

mark. 


10 
per 

cent 
mark. 


20 

per 

cent 

mark. 


1022 
1023 
1024 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 


Norfolk.... 

do 

do 

do 

do 

R  ichmond . 

do 

do..  ... 

do 

do 

do 

do 

do 

do 


1 
1 
1 
210 
210 
7 
7 
1 
1 
i 
1 
1 


0.742 
.742 
.752 
.750 
.751 
.754 
.725 
.743 
.743 
.750 
.749 
.750 
.750 
.750 


58.7 
58.7 
56.2 
56.7 
56.4 
55.7 
63.1 
58.4 
58.4 
56.7 
56.9 
56.7 
56.7 
56.7 


172 

78 


172 
78 


149 
65 


145 
63 


1  9 

65 


158 
70 


115 
46 


172 

78 


174 
79 


151 
66 


183 
84 


172 

78 


ISO 
82 


190 
88 

190 


174 
79 


167 
75 


171 

77 


189 

87 


133 
56 


194 
90 


171 

77 


199 
93 


192 
89 


198 
92 


WASHINGTON. 


1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 


Seattle. 

do. 

do. 

,...do. 

do. 

do. 

do. 

do. 

do. 


21* 
21J 
21* 

21*. 
21§ 

21*. 
14*. 
21*. 
21*. 


19*. 
19* 
19* 
19J 
19| 
12*. 
19*. 
19J 


0.762 

53.7 

.762 

53.7 

.755 

55.4 

.755 

55.4 

.755 

55.4 

.750 

56.7 

.793 

46.5 

.752 

56.2 

.751 

56.4 

129 
54 

174 
79 

192 
89 

126 
52 

169 
76 

190 

88 

127 
53 

167 
75 

183 

84 

131 
55 

169 

76 

185 
85 

131 
55 

174 
79 

187 

86 

108 
42 

156 
69 

172 

78 

163 
73 

212 
100 

234 
112 

117 
47 

156 
69 

174 

79 

109 
43 

147 
64 

165 

74 
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VIRGINIA. 


183 


Distillation — Continued 

Distil- 
lation 

loss, 

per 

cent. 

Sam- 

I'li- 
No. 

40 

45 

50 

60 

„ 
70 

SO 

90 

95 

96 

Aver- 

per 
cent 

mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 
cent 
mark. 

per 

cent 
mark. 

Dry 

point. 

age 
boiling 
point. 

248 
120 

2.57 
125 

2tU 
129 

282 
139 

300 
149 

324 
162 

356 
180 

385 
1% 

394 
201 

410 

210 

268 
131 

}   ,» 

1022 

248 
120 

257 
125 

2G4 
129 

282 
139 

300 

149 

322 

101 

356 
180 

385 

196 

396 
202 

412 
211 

268 
131 

}   » 

1023 

244 
118 

253 
123 

264 
129 

288 
142 

307 
153 

331 
166 

303 
184 

405 
207 

417 
214 

417 
214 

201 
127 

>   " 

1024 

241 

in; 

252 
122 

262 
128 

282 
139 

306 

1.52 

325 

103 

301 
183 

387 
197 

401 
205 

415 

213 

202 
128 

\      2.5 

1026 

243 
117 

2.53 

123 

204 
129 

282 
139 

307 
153 

327 
104 

300 
182 

387 
197 

401 
205 

417 
214 

204 
129 

}   " 

1027 

286 
141 

289 

143 

302 
150 

318 
159 

340 
171 

363 

184 

406 
208 

441 
227 

444 
229 

298 
148 

\      3.5 

1028 

234 
112 

239 
115 

250 
121 

259 
126 

266 
130 

268 
131 

293 
145 

284 
140 

318 
159 

300 
152 

349 

170 

327 
164 

396 
202 

360 
182 

426 
219 

414 
212 

201 
127 

270 
132 

|      4.0 
}      2.0 

394 
201 

405 
207 

1030 

248 
120 

257 
125 

204 
129 

280 
138 

298 
148 

320 

100 

350 
180 

388 
198 

397 
203 

414 
212 

270 
132 

}   „ 

1031 

230 
110 

241 
116 

253 
123 

277 
136 

300 
149 

325 
163 

360 
182 

396 
202 

408 
209 

412 

211 

259 
120 

}   " 

1032 

201 

127 

271 
133 

2S4 
140 

304 

151 

322 
101 

347 
175 

381 
194 

414 
212 

423 
217 

437 
225 

289 
141 

}      2.0 

1033 

2.57 
12.5 

266 

130 

277 
136 

298 
148 

318 
159 

342 
172 

374 
190 

405 
207 

414 
212 

428 
220 

279 
137 

}    ,s 

1034 

257 
125 

26G 
130 

275 
135 

295 

146 

315 
157 

342 

172 

378 
192 

403 
206 

412 
211 

424 
218 

S}      « 

1035 

262 
128 

266 
130 

277 
136 

298 
148 

320 
160 

342 
172 

376 
191 

403 
206 

412 
211 

424 
218 

1 

1036 

WASHINGTON. 


248 
120 

253 
123 

261 
127 

275 
135 

291 

144 

311 
155 

338 
170 

365 
185 

378 
192 

394 
201 

262 
128 

} 

1.2 

246 
119 

253 
123 

261 

127 

275 
135 

291 
144 

311 
155 

342 
172 

374 
190 

390 
199 

262 
128 

} 

2.5 

230 

110 

235 
113 

230 
110 

257 
125 

271 
133 

289 
143 

316 
158 

343 
173 

356 
180 

370 
188 

244 
US 

} 

1.5 

230 
110 

235 
113 

241 
116 

255 

124 

271 
133 

289 
143 

316 
158 

347 
175 

361 
183 

370 
188 

246 
119 

} 

1.9 

230 
110 

239 
115 

244 
118 

257 
125 

275 
135 

295 
146 

324 
162 

365 
185 

388 
198 

397 
203 

252 
122 

} 

2.0 

226 
108 

234 

112 

241 
116 

257 
125 

275 
135 

298 
148 

334 
168 

376 
191 

390 
199 

390 
199 

246 

119 

} 

2.0 

297 

147 

309 
154 

320 
160 

338 

170 

360 
182 

392 

200 

423 

217 

453 
234 

459 
237 

460 
238 

318 
159 

} 

1.0 

228 
109 

234 

112 

241 
116 

257 
125 

275 
135 

297 
147 

329 

165 

365 
185 

381 
194 

394 
201 

248 
120 

> 

1.8 

221 
105 

226 
108 

234 

112 

2.52 
122 

266 
130 

291 
144 

324 
162 

3.54 
179 

365 

185 

379 
193 

239 

115 

} 

1.3 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
WASHINGTON— Continued. 


Sam- 
ple 
No. 


City. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from — 


Price, 

cents 

per  gallon. 

Re- 

Tank 

tail. 

wagon. 

25 

23 

25 

23 

26 

24 

25 

23 

25 

23 

25 

23 

Gravity  at 
15°  C. 


Distillation. 


Specific     *£ 
gravity-  Baume, 


First 
drop. 


5 

per 

cent 

mark. 


10 

per 

cent 

mark. 


20 

per 

cent 

mark. 


30 
per 

cent 
mark. 


1051 
1052 
1053 
1054 
1055 
1056 


Spokane. 
....do... 
....do... 
....do... 
....do... 
....do... 


16 

16 
13 
13 
13     ] 
236     F 


0.768 
.773 
.769 
.773 
.769 


52.3 


51.1 


52.1 


140 

60 


133 
56 


140 
60 


149 

65 


180 

82 


1S5 
85 


176 
80 


180 
82 


185 
85 


{' 


198 
92 


199 
93 


189 
87 


192 


203 
95 


221 
105 


221 

105 


208 
97 


20S 


212 
100 


217 
103 


WEST  VIRGINIA. 


1057 
1058 
1059 
1080 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 


Charleston 

do 

do 

do 

Huntington 

do 

do 

do 

do 

do 

Parkersburg.. . 

do 

do 

Wheeling 

do 

do 

do 


6 

D 

6 

G 

7 

D 

7 

G 

6 

D 

6 

G 

20 

D 

20 

G 

7 

D 

7 

G 

1S7 

F 

7 

R 

7 

F 

39 

G 

137 

G 

211 

D 

7 

T) 

251 
26 


23i 


24* 

23*. 

23* 

23J 

23£ 

23i 

23 

23* 


0.733 
.739 
.721 
.721 
.749 
.751 
.730 
.733 
.718 
.719 
.718 
.715 
.718 
.710 
.728 
.745 
.722 


61.0 


59.4 


61.8 


61.0 


65.0 


65.0 


62.3 


97 

36 

108 

42 

104 
40 

104 

4(1 

109 

43 

m 

45 

140 
\    60 

/  140 
\    60 

117 
47 

102 

39 

90 
32 

108 

42 

/  106 
\    41 

90 
32 

79 
26 

113 
45 

95 
35 


117 
47 

133 
56 

171 
77 

207 

97 

127 
53 

154 
68 

190 
88 

216 
102 

133 

56 

147 

64 

171 

77 

190 
88 

135 

57 

151 
66 

178 

81 

199 
93 

149 
65 

171 
77 

203 

95 

221 
105 

149 
65 

169 
76 

203 
95 

230 
110 

183 
84 

196 
91 

214 
101 

230 
110 

183 
84 

196 

91 

216 
102 

230 
110 

140 
60 

153 

67 

176 
80 

198 
92 

136 

58 

154 

68 

178 
81 

196 
91 

108 
42 

120 
49 

153 
67 

192 
89 

127 
53 

140 
60 

180 

82 

192 
89 

131 
55 

140 
60 

172 

78 

198 
92 

109 
43 

122 

50 

142 
61 

163 
73 

99 
37 

122 

50 

181 
83 

252 
122 

169 

76 

185 

85 

207 
97 

226 
10S 

126 
52 

142 
61 

172 

78 

198 
92 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

WASHINGTON— Continued. 


Distillation — Continued. 

Distil- 
lation 

Sam- 

40 

per 

cent 

mark. 

45 

per 

cent 

mark. 

50 

per 

cent 

mark. 

60 

per 

cent 

mark. 

70 

per 

cent 

mark. 

80 
per 
cent 

mark. 

90 

per 

cent 

mark. 

95 

per 

cent 

mark. 

96 
per 
cent 

mark. 

Dry 

point. 

Aver- 
age 
boiling 
point. 

loss, 

per 
cent. 

pie 
No. 

252 
122 

259 
126 

264 
129 

275 
135 

291 
144 

302 
150 

334 

168 

360 
182 

372 
189 

383 
195 

262 
128 

}   1.3 

1051 

250 
121 

255 

124 

262 
128 

275 
135 

289 

143 

315 
157 

334 
168 

365 
185 

374 
190 

388 

198 

264 
129 

}   1.3 

1052 

234 
112 

241 
116 

246 
119 

261 
127 

277 
136 

298 

148 

324 
162 

356 
180 

367 
186 

385 

196 

252 

122 

I   L1 

1053 

234 

112 

241 
116 

246 
119 

259 
120 

273 
134 

295 

146 

325 
163 

360 
182 

376 
191 

388 
198 

253 
123 

}   1.8 

1054 

239 

115 

246 
119 

250 
121 

266 

130 

282 
139 

298 

148 

331 
166 

356 
180 

372 
189 

388 
198 

259 
126 

}   1.3 

1055 

241 
116 

248 
120 

253 
123 

266 
130 

286 
141 

304 

151 

327 
164 

3.54 
179 

370 
188 

394 
201 

262 
128 

}   1.0 

1056 

WES1 

1  VIRG] 

[NIA. 

235 
113 

244 
118 

264 
129 

293 
145 

313 

156 

356 
180 

423 
217 

466 
241 

466 
241 

270 
132 

1   3.7 

1057 

243 
117 

257 
125 

270 
132 

293 
145 

329 
165 

361 
183 

424 
218 

475 
246 

475 
246 

279 
137 

}   3.4 

1058 

214 
101 

221 
105 

230 
110 

239 
125 

291 

144 

322 
161 

379 
193 

441 
227 

450 
232 

450 
232 

2-50 
121 

}   2.2 

1059 

217 
103 

228 
109 

232 
111 

261 
127 

289 
143 

318 
159 

385 
196 

450 
232 

464 
240 

464 
240 

255 
124 

}   1.9 

1060 

243 
117 

257 
125 

264 
129 

300 
149 

324 
162 

358 
181 

410 
210 

455 
235 

459 
239 

459 
237 

279 
137 

l   1.5 

1061 

253 
123 

262 
128 

266 
130 

300 
149 

329 
165 

361 
183 

414 
212 

453 
234 

473 
245 

482 
250 

.  284 
140 

}   L4 

1062 

246 
119 

253 
123 

264 
129 

284 
140 

304 
151 

324 
162 

352 
178 

385 
196 

397 
203 

414 
212 

270 
132 

I    "8 

1063 

246 
119 

255 
124 

266 
130 

286 
141 

306 

152 

329 
165 

356 
180 

399 
199 

401 
205 

415 
213 

271 
133 

}   1.3 

1064 

217 
103 

226 
108 

239 
115 

261 
127 

284 
140 

329 

165 

394 
201 

464 
240 

471 
244 

259 
126 

}   2.2 

1065 

221 
105 

226 
108 

232 

111 

261 
127 

289 
143 

327 

164 

3SS 
198 

455 
235 

469 
243 

469 
243 

257 
125 

}   2.4 

1066 

250 
121 

216 
102 

282 
139 

232 
111 

311 
155 

244 
118 

347 
175 

262 
128 

392 
200 

293 
145 

430 
221 

329 
165 

509 
265 

388 
198 

509 
265 

464 
240 

300 
149 

255 
124 

}   7.0 
}   2.0 

1067 

457 
236 

464 
240 

1068 

216 
102 

230 
110 

211 
116 

266 
130 

293 

145 

320 
160 

387 
197 

464 
240 

468 
242 

255 
124 

}   2.9 

1069 

189 

87 

203 
95 

219 
104 

246 
119 

288 
142 

329 
165 

383 
195 

430 
221 

432 
222 

248 
120 

|   3.0 

1070 

293 
145 

237 
114 

306 
152 

248 
120 

31-S 
159 

257 
125 

342 
172 

280 
138 

303 
184 

302 
150 

38* 
198 

333 
167 

441 
227 

378 
192 

457 
236 

437 
225 

295 
146 

268 
131 

}   7.2 
}   1.5 

1071 

419 
215 

432 
222 

1072 

219 

104 

230 
113 

241 
116 

264 
129 

293 
145 

329 
165 

370 
188 

388 
198 

388 
198 

388 
198 

246 
119 

}   2.0 

1073 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 
WISCONSIN. 


Sam- 
ple 
No. 


City. 


Com- 
pany 
No. 


Sample 

col- 
lected 
from— 


Price,  cents 
per  gallon. 


Re- 
tail. 


Tank 
wagon. 


Specific 
gravity. 


Gravity  at 
15°  C. 


De- 
grees 
Baume\ 


Distillation. 


First 
drop. 


5 

per 
cent 
mark. 


10 

per 

cent 

mark. 


20 

per 

cent 

mark. 


1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 


Green  Bay. 


.do. 


.do. 


.do. 


....do... 
Madison. 
....do... 


.do. 


.do. 


.do. 
.do. 
.do. 


.do. 


.do. 


Milwaukee 

....do 

do 

do 

do 

do 

do 

do 


.do. 


.do. 


101 

101 

101 

148 

3 

130 

130 

197 

197 

3 

3 

83 

83 

83 

103 

103 

103 

194 

194 

194 

194 

194 

3 


3     F. 


23.4 

33.7 

25.9 

23.4 

23.4 

26.3 

30.3 

24.5 

30.5 

23.2 

28.2 

24.3 

30.3 

34.3 

23.1 

26 

30 

24.1 

27 

31 

35 

41 

23.1 

28.1 


23.4 
33.7 
25.9 


0.756 
.715 
.744 
.738 
.748 
.745 
.723 
.740 
.719 
.748 
.726 
.745 
.723 
.710 
.754 
.737 
.726 
.743 
.724 
.719 
.707 
.682 
.758 
.726 


55.2 
65.8 
58.2 
59.7 
57.2 
57.9 
63.6 
59.2 
64.7 
57.2 
62.8 
57.9 
63.6 
67.2 
55.7 
60.0 
62.8 
58.4 
63.4 
64.7 
68.0 
75.3 
54.7 
62.8 


37 


167 

75 


135 

57 


167 

75 


122 
50 


136 
58 


158 
70 


126 
52 

158 
70 

171 

77 

106 
41 

144 
62 

163 

73 

77 
25 

100 
28 

117 
47 

102 
39 

136 

58 

158 

70 

90 
32 

113 

45 

127 
53 

126 
52 

162 
72 

178 
81 

118 

48 

154 

68 

167 
75 

120 
49 

147 
64 

160 
71 

111 
44 

153 
67 

171 

77 

120 
49 

153 

67 

171 

77 

115 
46 

149 
65 

162 

72 

136 
58 

183 

84 

198 
92 

120 
49 

167 
75 

185 

85 

120 
49 

145 

63 

167 
75 

111 
44 

135 

57 

145 

63 

111 

44 

131 
55 

140 
60 

100 
38 

129 

54 

149 
65 

91 
33 

117 

47 

133 
56 

187 
86 


144 
62 


180 
82 


142 
61 


160 
71 


178 
81 
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collected  in  the  1919  survey,  arranged  by  States — -Continued. 

WISCONSIN. 


Distillation — Continued. 


40 

per 

cent 

mark. 


45 

per 

cent 

mark. 


50 

per 

cent 

mark. 


GO 

per 

cent 

mark. 


70 

per 

cent 

mark. 


per 

cent 
mark. 


90 
per 

cent 
mark. 


95 
per 
cent 

mark. 


96 

per 

cent 

mark. 


Dry 

point. 


A  ver- 

aee 

boiling 

point. 


Distil- 
lation 
loss, 
per 
cent. 


Sam- 
ple 
No. 


262 
12S 


181 

83 


234 
112 


257 
125 


264 
129 


237 
114 


208 
98 


237 
114 


226 
108 


275 
135 


201 
94 


239 
115 


203 
95 


190 


234 

112 


228 
109 


239 
115 


230 
110 


201 
94 


87 


172 

78 


246 
119 


208 


273 
134 


185 
85 


243 
121 


286 

141 


277 
136 


248 
120 


212 
100 


250 
121 


239 
115 


293 
145 


210 


250 
121 


208 
98 


196 

92 


252 

122 


239 
115  i 


214 
101 


252 
122 


237 
114 


207 
97 


196 

91 


176 


270 
132 


221 
105 


284 
140 


192 
89 


250 
131 


306 
152 


289 
143 


259 
126 


219 
104 


259 
126 


255 
124 


309 
154 


223 
106 


261 
127 


214 
101 


205 
96 


264 
129 


248 
120 


221 
105 


257 
124 


244 
118 


212 

11)0 


200 
94 


183 

si 


291 

144 


230 
110 


307 
153 


203 
95 


270 
132 


342 

172 


311 
155 


284 
140 


230 
110 


277 
136 


289 
143 


320 
160 


246 
119 


275 
135 


226 
108 


216 
102 


288 
142 


131 


234 
112 


273 
134 


259 
126 


226 
108 


214 
101 


194 
90 


327 
164 


262 
128 


338 
170 


221 
105 


295 
146 


370 
188 


331 
166 


311 
155 


243 
117 


298 
148 


318 
159 


356 
180 


289 
143 


300 
149 


244 
118 


226 
108 


315 
157 


2S8 
142 


2-32 
122 


289 
143 


275 
135 


243 
117 


216 
102 


205 
96 


358 
181 


300 
149 


356 
180 


244 
118 


325 
163 


406 
208 


356 
180 


347 
175 


261 
127 


327 
164 


343 
173 


394 
201 


335 
168 


329 
165 


262 
128 


244 
118 


349 
176 


324 
162 


271 
133 


309 
154 


298 
148 


268 
131 


243 
117 


223 
106 


387 
197 


336 
169 


392 
200 


286 
141 


370 
188 


466 
241 


394 
201 


405 
207 


289 
143 


374 
190 


401 
205 


430 
221 


390 
199 


370 
188 


288 
142 


270 
132 


383 
195 


363 
1S4 


313 
156 


338 
170 


327 
164 


306 
152 


270 
132 


255 
124 


419 
215 


390 
199 


428 
220 


336 
169 


410 
210 


432 
222 


469 
243 


322 
161 


412 
211 


462 
239 


428 
220 


408 
209 


334 
168 


300 
149 


442 
228 


356 
180 


424 
218 


442 
228 


482 
250 


335 
169 


424 
218 


421 
216 


343 
173 


311 
155 


417 
214 

426 
219 

410 
210 

426 
219 

351 
177 

365 
185 

370 
188 

387 

197 

356 
180 

370 
188 

336 
169 

345 
174 

300 
149 

313 
156 

295 
146 

311 
155 

442 
228 

446 
230 

430 
221 

457 
236 


379 
193 


433 
223 


475 
246 


442 
228 


482 
250 


::.-,s 
1S1 


424 
219 


415 
213 


462 
239 


433 

223 


437 
225 


363 
184 


331 
166 


4!4 

22'J 


430 
221 


397 
203 


405 
207 


399 
204 


367 
186 


334 
168 


315 
157 


446 
230 


430 
221 


288 
142 


208 
98 


264 
129 


295 
146 


279 
137 


275 
135 


226 
108 


261 
127 


253 
123 


295 
146 


243 
117 


268 
131 


223 
106 


210 


270 
132 


259 
126 


232 
111 


262 
128 


252 
122 


225 
107 


205 


192 

89 


282 
139 


248 
120 


1.2 
1.1 
1.0 
6.4 
2.3 
2.0 
1.0 
2.6 


3.4  1083 

2.7  1084 
1.1  1085 

1.8  1086 

1.5  1087 
1.0  I  1088 
2.0 


.6 
1.0 

.9 
2.5 
2.9 
2.9 
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Table  15. — Marketing  data  and  analytical  figures  for  gasolines 


WISCONSIN— Continued. 


Sam- 
ple 
No. 

City. 

Com- 
pany 
Xo. 

Sample 

col- 
lected 
from— 

Price,  cents 
per  gallon. 

Gravity  at 
15°  C. 

Distillation. 

Re- 
tail. 

Tank 
wagon. 

Specific 

gravity. 

De- 
grees 
Baume\ 

First 
drop. 

5 

per 
cent 
mark. 

10 

per 

cent 

mark. 

20 
per 

cent 
mark. 

30 

per 
cent 
mark. 

1098 
1099 

Milwaukee 

do 

242 
242 
242 

F 
F 
F 

27 
24 
35 

26 
23 
34 

0.733 
.753 
.712 

61.0 
55.9 
66.6 

f  117 

i    47 

/120 
\    49 

/  109 
I    43 

147 
64 

165 
74 

138 
59 

165 

74 

189 

87 

149 
65 

183 

84 

212 
100 

167 
75 

199 
92 

235 
113 

181 
83 

1100 

do 

WYOMING. 


1101 
1102 
1103 
1104 
1105 


Cheyenne . 

do 

do 

do 

do 


60 
60 
60 
60 
186 

D 
D 
D 
D 

F 

30 
30 
30 
30 
28 

30 
30 

30 

0.756 

.756 
.753 
.754 
.753 

55.2 
55.2 
55.9 
55.7 
55.9 

/  122 
\    50 

fill 
\    44 

/  108 
\    42 

/  127 
\    53 

/  106 
\    41 

153 
67 

144 
62 

154 
68 

165 
74 

153 

67 

174 

79 

165 

74 

172 
78 

180 

82 

176 

80 

207 
97 

207 

97 

210 
99 

199 
93 

221 
105 

232 
111 

250 
121 

239 
115 

225 
107 

252 
122 

1  In  this  column  D  means  "distributing  station";  F,  "filling  station";  G,  "garage";  P,  gasoline  plant" 
R,  "refinery";  S,  "service  station";  T,  "tank  wagon";  W,  "warehouse";  X,  "retail  store". 
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collected  in  the  1919  survey,  arranged  by  States — Continued. 

WISCONSIN    Continued. 


Distillation — Continued. 

Distil- 
lation 
loss, 
per 
cent. 

Sam- 
ple 
No. 

40 

per 

cent 

mark. 

45 

per 

cent 

mark. 

50 

per 

cent 

mark. 

60 

per 

cent 

mark. 

70 
per 
cant 

mark. 

80 

per 

cent 

mark. 

90 
per 

cent 
mark. 

95 

per 

cent 

mark. 

96 

per 

cent 

mark. 

Dry 

point. 

Aver- 
age 

boiling 
point. 

216 
102 

253 
123 

196 
91 

223 
106 

270 
132 

201 
94 

230 
110 

280 
138 

208 
98 

246 
119 

302 
150 

214 
101 

264 
129 

322 

161 

230 
110 

288 
142 

349 
176 

253 
123 

320 
160 

387 
197 

286 
141 

356 
180 

423 

217 

313 
156 

369 
187 

435 

224 

331 
166 

396 
202 

450 
232 

347 
175 

239 
115 

282 

139 

212 
100 

|  o.e 

}  » 
}  " 

1098 
1099 
1100 

WYOMING. 


255 
124 

264 
129 

280 
138 

293 
145 

338 
170 

372 
189 

421 
216 

462 
239 

480 
249 

480 
249 

288 
142 

} 

2.3 

1101 

284 
140 

297 
147 

311 
155 

334 

168 

354 
179 

383 
195 

424 
218 

475 
246 

475 
246 

300 
149 

} 

3.3 

1102 

264 
129 

273 
134 

284 
140 

309 

154 

331 
166 

360 
182 

397 
203 

441 
227 

460 
238 

468 
242 

286 

141 

} 

1.8 

1103 

246 
119 

257 
125 

268 
131 

295 

146 

327 
164 

361 
183 

410 
210 

450 
232 

462 
239 

475 
246 

284 
140 

} 

1.0 

1104 

280 
138 

293 
145 

302 
150 

325 
163 

347 
175 

372 
189 

412 
211 

453 
234 

459 
237 

295 
146 

} 

2.4 

1105 

2  For  each  sample  the  upper  line  shows  results  in  degrees  Fahrenheit  and  the  lower  line  in  degrees 
centigrade. 
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Table  17. — Marketing  and  analytical  data  for  gasolines 
ALABAMA. 


City. 

6 

a 

03 

a 

a 

o 
o 

J 

a 
,§ 

-a 

0) 

o 

o 

"3 
o 
a 

a 

C3 
CO 

Price  (cents 
per  gallon). 

Color.* 

Odor. 

H 
S 
a 

© 
ft 

a 
o 

08 

H 

3 

"oJ 

fl 

O 
O 

o 

« 

Gravity. 

a 
P. 

a 

03 
CO 

'3 

a 

O 
M 

03 

e 

V 

ei 
u 
t/j 
o 

s 

'3 

a. 

CQ 

03 

pq 

O 

W) 
<D 

0 

1 

12 

F. 

26 

24 

W.W. 

Cracked. 

3.0 

± 

0.745 

57.9 

2 

do 

40 

F. 

26 

24 

W.W. 

O.K.... 

1- 

- 

.740 

59.2 

3 

do 

1 

F. 

26 

24 

W.W. 

O.K.... 

1- 

- 

.745 

57.9 

4 

do 

75 

F. 

26 

24 

W.W. 

O.K.... 

1- 

- 

.737 

60.0 

5 

do 

6 

F. 

26 

24 

W.W. 

O.K.... 

1- 

± 

.744 

58.2 

6 

do 

2 

F. 

26 

24 

W.W. 

O.K.... 

1- 

- 

.739 

59.4 

7 

do 

75 

G 

26 

24 

W.W. 

O.K.... 

1- 

- 

.738 

59.7 

8 

do 

6 

F. 

26 

24 

W.W. 

O.K.... 

1- 

- 

.743 

58.4 

9 

do 

12 

G. 

26 

24 

W.W. 

O.K.... 

3.0 

- 

.745 

57.9 

10 

do 

248 

F. 

26 

W.W. 

O.K.... 

1- 

- 

.743 

58.4 

ARKANSAS. 


Fort  Smith. 
do 


1 

15 

F. 
F. 

W.W. 
W.W. 

O.K.... 

1- 

± 

0.745 

57.9 

O.K.... 

1- 

± 

.747 

57.4 

CALIFORNIA. 


Berkeley 

do 

do 

do 

San  Francisco. 

do 

do 


16 
70 
13 

F. 

F. 
F. 

19 

F. 

14 

F. 

13 

F. 

19 

F. 

W.W. 
W.W. 
W.W. 
W.W. 
W.W. 
W.W. 

w.  w. 


Good... 
Good... 
Good... 
Good... 
Good... 
Good... 
Good... 


1- 

- 

0.751 

56.4 

1- 

- 

.739 

59.4 

1- 

- 

.747 

57.4 

1- 

- 

.748 

57.2 

1- 

- 

.740 

59.2 

1- 

- 

.751 

56. 4 

1- 

- 

.748 

57.2 

1  In  this  column  D  means  "distributing  station";  F,  "filling  station'";  G,  "garage";  R,  "refinery"; 
S,  "service  station";  T,  "tank  wagon";  W,  "warehouse";  X,  retail  store. 

2W.W.,"  water  white";  Y,  "yellowish";  S.  Y.,  -slightly  yellow";  B.  T.,  "blue  tint";  Y.  T.,  "yellow 
tint.  " 
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collected  in  the  1917  survey,  arranged  by  States. 

ALABAMA. 


Distillat 

ion.3 

be 

.9 

o  . 

1 

•0 

3 

H 

a 

1 

« 

y 
o 
ft 
o 

M 

14 

09 

a 

a 
B 
o 

Ui 
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a 

s 

£ 

a 

a 
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(j 

ID 
P 
O 
CO 

£ 

a 

a 
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o 
u 

01 

P. 
9 

M 

a 

§ 
o 

5 

a 

o 

3 

a 
1 

o 
u, 
5 

ft 
o 
o 

03 

a 
I 

o 
(-> 
3 

P. 
o 

M 

h 

a 

a 

g 
o 

3 

p, 
o 

00 

A 

h 

C3 

a 

a 

o 

u 

G> 

P 

o 
S 

03 

a 
1 

o 

3 

p. 

lO 

o 

.a 

o 

p 

>> 
u 

ft 
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a 

'3  . 

a>.H 

U.O 
as  P 
M 
0J 
> 

.2  S 
"S  £ 

g  5 

S  P 

s 

d 
•A 

p. 

a 

09 
W 

/  117 
I  47 

185 
85 

212 
100 

230 

110 

244 
118 

259 
126 

271 
133 

291 

144 

313 
156 

347 
175 

388 
198 

424 

218 

261 
127 

},» 

1 

/  118 
I  48 

174 
79 

190 

88 

205 
96 

217 
103 

230 
110 

248 
120 

262 
128 

284 
140 

318 
159 

319 
176 

379 
193 

239 
115 

)U 

2 

/  113 
\  45 

185 
85 

216 
102 

237 
114 

255 

124 

255 

124 

288 
142 

306 
152 

324 
162 

349 
176 

376 
191 

403 
206 

266 
130 

>» 

3 

/  124 
\  51 

190 

88 

207 

97 

219 
104 

234 
112 

246 
119 

248 
120 

277 
136 

293 

145 

320 

160 

347 
175 

383 

195 

250 
121 

},0 

4 

/  108 
I  42 

172 

78 

210 

99 

239 

115 

257 
125 

277 
136 

293 
145 

313 
156 

327 
164 

363 

184 

396 
202 

421 
216 

271 
133 

},= 

5 

/  118 
\  48 

176 
80 

198 
92 

212 
100 

226 
108 

232 
111 

239 
115 

275 
135 

298 
148 

329 
165 

365 
185 

401 
205 

246 
119 

},. 

6 

/  127 
I  53 

190 

88 

208 
98 

221 
105 

234 
112 

246 

119 

261 
127 

277 
136 

298 
148 

324 

162 

352 

178 

385 
196 

252 

122 

},0 

7 

f  104 
\  40 

172 
78 

210 
99 

246 
119 

257 
125 

275 
135 

295 
146 

311 
155 

331 
166 

361 
183 

394 

201 

419 
215 

271 
133 

|  2.0 

8 

/  115 
\  46 

185 
85 

212 
100 

228 
109 

244 
118 

257 

125 

266 
130 

288 
142 

306 
152 

334 

168 

363 
184 

3% 
202 

257 
125 

},. 

9 

/  122 
\  50 

176 
80 

190 

88 

205 

96 

217 
103 

232 
111 

248 

120 

268 
131 

291 
144 

320 
160 

340 
171 

381 
194 

241 
116 

}'•» 

10 

ARKi 

LNSAS 

/  104 
\  40 

169 
76 

208 
98 

235 

113 

255 

124 

268 
131 

293 

145 

304 

151 

334 
168 

370 

188 

419 

215 

464 
240 

273 
134 

}" 

11 

/  104 
\  40 

172 
78 

198 
92 

216 
102 

232 
111 

248 
120 

255 

124 

284 
140 

304 
151 

324 
162 

360 
182 

394 
201 

248 
120 

},5 

12 

CALIFORNIA. 

/  124 
\  51 

185 

85 

201 
94 

212 

100 

223 

106 

230 
111 

243 
117 

252 

122 

268 
131 

289 
143 

311 
155 

338 

170 

234 

112 

},. 

13 

/  90 
\  32 

153 
67 

189 

87 

212 

100 

226 
108 

239 

115 

244 
118 

271 
133 

291 
144 

325 
163 

379 
193 

239 

115 

}  3.0 

14 

/  122 
\  50 

169 
76 

185 
85 

194 
90 

203 
95 

212 
100 

219 
104 

226 
108 

243 

117 

266 
130 

288 
142 

315 
157 

216 
102 

}" 

15 

/  120 
I  49 

165 
74 

380 

82 

190 

88 

199 
93 

207 
97 

216 
102 

228 
109 

243 

117 

270 
132 

298 
148 

331 
166 

214 
101 

>'■' 

16 

/  113 

I  45 

165 
74 

187 
86 

201 
94 

214 
101 

226 

108 

239 
115 

252 

122 

279 
137 

311 

155 

347 
175 

374 

190 

234 
112 

}'•' 

17 

/  126 
\     52 

176 
80 

190 
88 

199 
93 

208 
98 

217 
103 

226 
108 

237 
114 

253 
123 

280 
138 

309 
154 

342 
172 

223 

106 

},. 

13 

/  118 
I  48 

167 
75 

181 
83 

190 
88 

199 
93 

208 
98  ' 

217 
103 

228 
109 

244 
118 

270 
132 

297 
147 

331 
166 

214 
101 

},0 

19 

»For 
grade. 


each  sample,  the  upper 
1728°— 20— Bull 


line  of  figures  are  in  degrees  Fahrenheit,  and  the  lower  line,  in  degrees  centi- 
191 16 
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Table  17. — Marketing  and  analytical  data  for  gasolines 
CALIFORNIA— Continued. 


30 

Denver 

31 

do 

32 

do 

33 

do 

34 

do 

35 

do 

36 

do 

37 

do 

38 

do 

39 

Golden 

40 

do 

41 

do 

1 
0 

Price  (cents 
per  gallon). 

Gravity. 

u 

CO 

o 

•o 

City. 

c 
Z 

o 

C 

Color. 

Odor. 

^ 

V 
ca 

a 

s 

Z 

>. 

o 

C3 

c8 

a 

tc 

B 

a 

C3 

o 

^ 

f- 

3 

u 

g 

a 

Pi 

s 

08 

02 

s 

O 

a 

p 

s 

C3 

CD 

■a 

Eh 

C3 

§ 

o 

o 

Pi 
02 

to 
o 

20 

16 

F. 

W.  W. 

Good.... 

l- 

0.751 

56.4 

do 

do 

do 

do 

do 

do 

do 

Santa  Maria 

13 

F. 

"W.  "W. 

Good 

l- 

.740 

59.2 

74 
84 
72 
70 
70 
92 
14 
70 

F. 
F. 
F. 
F. 
F. 
F. 
F. 
R. 

w.  w. 
w.  w. 

W.  "W. 

w.  w. 
"W.  w. 
W.  "W. 
"W.  w. 

w.  w. 

Good.... 
Good.... 
Good.... 
Good.... 

Good 

Good.... 
Good.... 
Good.... 

1- 
1- 

l- 

1- 
1- 
l- 
1— 
1- 

± 
± 
± 

.740 
-728 
.740 
.772 
.720 
.750 
.744 
.722 

59.2 
62.3 
59.2 
51.3 
64.4 
56.7 
58.2 
63.9 

23 

27 
28 

29 

COLORADO. 


97 

10 

4 

1 

10 

10 

1 

4 

141 

10 

1 

10 


F. 
F. 
F. 
F. 
F. 
F. 
F. 
F. 
F. 
F. 
G. 


W.  W. 

"W.  w. 
W.  "W. 
"W.  \v. 
w.  w. 
w.  w. 
w.  w. 
w.  w. 
w.  w. 

S.  Y.. 

w.  w. 

w.  w. 


O.K.... 

1- 

O.K.... 

3.0 

O.K.... 

1- 

O.K.... 

2.0 

O.  K.... 

1- 

O.  K.... 

2.5 

O.K.... 

2.5 

O.  K.... 

1- 

O.  K.... 

1.0 

Like  ker- 

3.0 

osene. 

O.  K.... 

1.0 

O.  K.... 

2.0 

- 

0.743 

58.4 

+ 

.743 

58.4 

+ 

.737 

60.0 

+ 

.745 

57.9 

+ 

.705 

68.6 

+ 

.741 

58.9 

+ 

.742 

58.7 

+ 

.739 

59.4 

± 

.742 

58.7 

+ 

.744 

58.2 

- 

.743 

58.4 

- 

.751 

56.4 
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collected  in  thf  I'll :  survey,  arranged  by  States    Continued. 

CALIFORNIA-* 'miUnucd. 


Distillation. 


180 
82 


167 

75 


138 
59 


149 
65 


151 


214 
101 


124 
51 


169 
76 


(56 

69 


133 

56 


198 
92 


is: 
36 


171 

77 

174 


170 
80 


244 
118 


149 

65 


194 

90 


181 

83 


158 
70 


210 
99 


199 
93 


194 
90 


264 
129 


174 
79 


210 


199 
93 


180 
82 


221 
105 


210 
99 


203 
95 


205 

96 


279 
137 


198 

92 


221 
105 


212 
100 


198 
92 


230 
110 


221 
105 


223 
106 


216 
102 


217 
103 


291 
144 


217 
103 


232 
111 


225 
107 


212 
100 


230 

110 


230 
110 


235 
113 


228 
109 


228 
109 


306 
152 


235 
113 


241 
116 


237 
114 


230 
110 


253 
123 


244 
118 


246 

119 


235 
113 


235 
113 


322 
161 


257 
125 


255 
124 


246 
119 


248 
120 


X. 

M 

M 

a 

03 

03 

1 

a 

a 

a 

a 

a 

<u 

o 

o 

o 

<D 

a 

P, 

p. 

o 

*fi 

00 

5 

a 

268 

2S9 

311 

131 

143 

155 

259 

280 

302 

126 

138 

150 

268 

295 

327 

131 

146 

164 

261 

288 

315 

127 

142 

157 

259 

2.88 

315 

126 

142 

157 

343 

381 

428 

173 

194 

220 

286 

333 

141 

167 

271 

293 

318 

133 

145 

159 

268 

293 

325 

131 

145 

163 

273 

311 

360 

134 

155 

182 

o.9 

tlj  o 


333 
167 


333 
167 


342 
172 


340 
171 


347 
175 


44-! 
231 


385 
196 


343 
173 


345 
174 


370 
1S8 


230 
110 


221 
105 


219 
104 


217 
103 


219 

104 


291 
144 


223 
106 


230 
110 


225 

107 


},0 

I  2.0 

L 

}l.O 
I  2.0 
|  3.0 

},, 


2} 


COLORADO. 


133 
56 

187 
86 

120 
49 

178 
81 

133 
56 

187 
86 

122 
50 

174 
79 

100 
38 

131 
55 

117 
47 

167 

75 

120 
49 

181 
83 

124 

51 

181 
83 

104 
40 

167 
75 

129 

54 

1,83 
84 

118 

48 

176 
80 

133 
56 

183 

84 

210 
99 


201 
94 


208 
98 


201 
94 


149 
65 


194 
90 


I'D  5 


205 


201 

94 


208 
98 


205 
96 


92 


226 

108 


221 
105 


225 
107 


239 
115 


162 
72 


214 
101 


223 
106 


223 

106 


230 
110 


225 
107 


223 
106 


226 
108 


244 
118 


239 
115 


239 
115 


239 
115 


176 
80 


232 
111 


243 
117 


239 
115 


255 

124 


243 
117 


241 
116 


246 
119 


259 
126 


257 
125 


257 
125 


257 
125 


190 

88 


252 
122 


262 
128 


253 
123 


280 
138 


261 
127 


259 
126 


266 
130 


277 
136 


279 
137 


275 
135 


277 
136 


203 
95 


273 
134 


282 
139 


271 
133 


307 
153 


279 

137 


279 
137 


286 
141 


298 
148 


302 

150 


293 
145 


300 
149 


219 
104 


295 
146 


304 
151 


334 
168 


302 
150 


302 
150 


307 
153 


322 
161 


329 
165 


315 
157 


327 
164 


239 
115 


318 
159 


325 
163 


316 
158 


370 

188 


320 
160 


329 
165 


333 
167 


354 
179 


367 
186 


352 
17S 


365 
185 


280 
138 


354 
179 


369 

187 


349 
176 


417 
214 


365 

185 


365 
185 


369 
187 


383 
195 


406 
208 


383 
195 


406 
208 


333 
167 


388 
198 


410 
210 


381 
194 


462 
239 


399 
204 


397 
203 


204 


405 
207 


417 
214 


412 
211 


426 
219 


333 

167 


412 
211 


428 
220 


410 
210 


487 
253 


421 
216 


426 
219 


414 
212 


264 
129 


264 
129 


262 
128 


266 
130 


201 
94 


257 
125 


268 
131 


261 
127 


288 
142 


266 

130 


266 
130 


270 
132 


)" 


2.0 


3.0 


2.0 


1.5 


}L. 
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Table  17. — Marketing  and  analytical  data  for  gasolines 
COLORADO— Continued. 


c 

Price  (cents 
per  gallon). 

1 

Grai 

rity. 

- 

^ 

d 

City. 

c 
Z 

o 

Color. 

Odor. 

c 
o 

'£ 

c 
ft 

s 

1 

— 
0 

c 
c 
a 

a 

'5 

1 

E 

3 

"3 

a 

c 

o 

o 

o 

c 
o 

V 

o 
Si 

m 

a 

X 

« 

En 

p 

fl 

03 

0 

42 

Golden 

do 

l 
l 

W.  W. 

w.  w. 

O.  K.... 
O.  K.... 

4.0 
3.0 

0.750 
.746 

56.7 
57.7 

43 

ILLINOIS. 


Chicago . 


.do. 


.do. 


.do. 


.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


6 

54 

211 

1 

46 

1 

3 

211 

3 

211 

54 


F. 
G. 
F. 
T. 
D. 
G. 
F. 
F. 
G. 
F. 
G. 


21 

19 

W.W. 

21 

19 

S.  Y . . 

21 

W.W. 

21 

19 

W.W. 

22 

19 

W.W. 

21 

19 

W.W. 

21 

W.W. 

21 

W.W. 

22 

W.W. 

21 

W.W. 

21 

19 

S.  Y.. 

O.  K. 
O.  K. 
O.K. 
O.K. 
0.  K. 
O.  K. 
O.  K. 
O.K. 
O.  K. 
O.  K. 
O.K. 


1- 

+ 

0.743 

58.4 

1- 

+ 

.738 

59.7 

1- 

± 

.730 

61.8 

1- 

- 

.737 

60.0 

1- 

± 

.742 

58.7 

1- 

- 

.737 

60.0 

5.0 

-     . 

.746 

57.7 

1- 

± 

.728 

62.3 

5.0 

- 

.746 

57.7 

1- 

± 

.730 

61.8 

1- 

+ 

.739 

59.4 

KENTUCKY. 


Louisville. 

do 

do 

do 

do 

do 

Newport.. 


157 

F. 

23i 

22 

W.W. 

2 

G. 

26 

22 

W.W. 

228 

F. 

24 

22 

W.W. 

12 

F. 

24 

22 

W.W. 

2 

F. 

24 

22 

w.  w . 

108 

G. 

26 

22 

W.W. 

12 

F. 

24 

22 

W.W. 

O.  K. 
O.  K. 
O.  K. 
O.  K. 
O.  K. 
O.  K. 
O.K. 


1- 

0.742 

58.7 

1- 

- 

.737 

60.0  I 

1- 

± 

.738 

59.7 

1- 

± 

.736 

60.2 

1- 

- 

.736 

60.2 

1- 

- 

.742 

58.7 

1- 

± 

.739 

59.4 
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COLORADO— Continued. 


Distillation. 

a 

3 

o 

•a 

M 

* 

a 
1 

a 

fa 
H 

a 
o 

a 

a 
B 
S 

fa 

O) 

a 

M 

1 

3 

fa 
3 

a 
3 

3 
0 

e 

o 
fa 

s 

a 

3 

a 

a 
s> 
o 
fa 

<D 
a 
o 
■a 

3 
I 

a 

3 

a 
o 
to 

a 

a 
s 

3 

o 

3 

a 

c 
s 

3 

a 
o 

00 

03 

a 
1 

o 

3 

a 

o 

31 

03 

a 
1 

o 
u 

<D 

a 
in 
c-. 

.5 
o 
a 
>> 

5 

s 
'3  . 

»l 

-  — 

CD 

< 

o   . 

.2  a> 
3  a 

s 

d 
Z 

o 

"a 

a 

=3 
VI 

/    129 
\     54 

180 

82 

205 
% 

217 
lft3 

226 

108 

261 

127 

277 
136 

300 
149 

329 
165 

365 

185 

399 

204 

426 

219 

264 
129 

}" 

42 

/   129 
\     54 

180 
82 

205 
% 

216 
102 

234 
112 

244 
118 

2*0 
138 

300 
149 

327 
164 

367 
186 

399 
204 

121 
216 

264 
129 

},0 

43 

ILLINOIS. 

f   122 
\     50 

185 

85 

207 
97 

223 

106 

237 
114 

252 

122 

273 
134 

293 
145 

320 
160 

358 
1S1 

396 
202 

435 
224 

264 
129 

},.o 

44 

/   109 
I     43 

172 
78 

201 
94 

223 
106 

241 

116 

261 
127 

277 
136 

304 
151 

329 
165 

369 
187 

403 
206 

410 

210 

264 

129 

}  1.0 

45 

/   104 
\     40 

153 

67 

192 
89 

226 

108 

250 
121 

270 
132 

289 
143 

306 

152 

320 
160 

343 

173 

378 
192 

392 
200 

259 
126 

|  2.0 

46 

f   106 
\     41 

158 
70 

194 
90 

221 
105 

243 

117 

261 
127 

273 
134 

298 
148 

318 
159 

347 
175 

379 
193 

396 
202 

255 
124 

|  2.0 

47 

f   149 
V     65 

201 
94 

216 
102 

228 
109 

239 
115 

253 

123 

264 
129 

286 
141 

307 
153 

338 
170 

369 
187 

408 
209 

262 
128 

},.. 

48 

/   120 
\     49 

181 
83 

201 
94 

219 
104 

235 
113 

250 

121 

264 

129 

289 

143 

311 
155 

340 

171 

369 

187 

392 
200 

255 
124 

},0 

49 

/   102 
\     39 

176 
80 

214 
101 

241 
116 

261 
127 

279 
137 

297 
147 

313 
156 

336 
169 

367 
186 

405 
207 

415 
213 

273 
134 

|  2.0 

50 

/     99 
\     37 

145 
63 

181 
83 

212 
100 

237 
114 

259 
126 

279 
137 

302 
150 

325 
163 

358 
181 

399 
204 

408 
209 

255 
124 

}  2.5 

51 

/   104 
\     40 

176 
80 

214 
101 

241 
116 

261 
127 

279 
137 

298 

148 

313 
156 

338 

170 

367 

186 

397 
203 

419 
215 

273 

134 

}■  2.0 

52 

/   100 
\     38 

147 
64 

183 

84 

216 
102 

241 
116 

262 
'     128 

282 

139 

300 
149 

324 
162 

354 
179 

396 
202 

406 
208 

257 
125 

|  2.5 

53 

f   118 
I     48 

172 

78 

201 
94 

225 

107 

244 
118 

264 
129 

286 
141 

311 

1.55 

342 
172 

383 
195 

428 
220 

455 
235 

273 

134 

}'" 

54 

KENTUCKY. 

r    86 

\     30 

185 

85 

244 
118 

277 
136 

298 

148 

320 
160 

340 
171 

365 
185 

397 
203 

446 
230 

482 
2-50 

482 
250 

331 
166 

|  5.0 

55 

/   126 
\     52 

183 

84 

205 
96 

221 
105 

230 
110 

246 

119 

264 
129 

280 

138 

298 
148 

329 
165 

365 
185 

405 
207 

253 
123 

}'» 

5G 

/   104 
\     40 

185 

85 

221 
105 

241 
116 

259 

126 

273 
134 

293 

145 

311 
155 

331 
166 

367 

186 

396 
202 

428 
220 

273 
134 

|  2.0 

57 

f   109 
\     43 

167 
75 

194 
90 

217 
103 

235 
113 

257 
125 

275 
135 

295 
146 

327 
164 

363 
184 

403 
206 

433 
223 

261 
127 

|  2.0 

58 

/   I17 
\     47 

187 
86 

208 

98 

221 
105 

241 
116 

248 

120 

259 
126 

280 
138 

302 

150 

334 

168 

367 

186 

401 
205 

255 

124 

},s 

59 

/  104 

\     40 

162 

72 

216 
102 

255 
124 

284 
140 

307 
153 

333 

167 

352 
178 

374 
190 

406 
208 

433 
223 

446 
230 

295 
146 

[•  2.5 

60 

/   I17 
I     47 

172 
78 

199 
93 

219 
104 

239 
115 

257 
125 

277 
136 

302 
150 

329 
165 

369 
187 

405 
207 

424 
218 

264 
129 

}'» 

61 

234         QUALITY   OF   GASOLINE    MARKETED   IN    UNITED   STATES. 

Table  17. — Marketing  and  analytical  data  for  gasolines 
LOUISIANA. 


1 

o 

Price  (cents 
per  gallon). 

s 

Gravity. 

City. 

6 

c 
o 

Color. 

Odor. 

e 

a 
o 

c 

I 

o 

g 

oS 

re 

g 

03 
1 

o 
eg 

3. 
S 

03 

re 

"3 

CO 

« 

to 

03 

i 

03 

03 
_g 
09 

a 

o 

u 

o 

1 

M 
O 

'3 

0) 

ft 
re 

n 

o 

& 

o 

R 

62 

New  Orleans 

17 

F. 

23i 

21$ 

W.W. 

O.K.... 

1— 

+ 

0.737 

60.0 

63 

do 

56 

F. 

22J 

21J 

W.W. 

O.K.... 

l- 

- 

.735 

60.5 

64 

do 

2 

F. 

22| 

21} 

W.W. 

O.K.... 

1- 

- 

.739 

59.4 

65 

do 

188 

G. 

23} 

21J 

w.w. 

O.K.... 

l- 

- 

.734 

60.7 

66 

do 

1 

F. 

22} 

21?. 

w.w. 

O.K.... 

1- 

- 

.743 

58.4 

67 

do 

6 

G. 

23} 

21} 

w.  w. 

O.K.... 

l- 

- 

.711 

58.9 

6S 

do 

172 

F. 

22} 

21? 

w.w. 

O.K.... 

1- 

- 

.740 

59.2 

MAINE. 


69 

Portland 

do 

5 

1 

G. 

F. 

W.W. 
W.W. 

O.K.... 
O.K.... 

1- 

4.0 

+ 

0.741 
.741 

58.9 

58.9 

70 

26 

71 

do- 

83 

G. 

26 

w.w. 

O.K.... 

1- 

- 

.737 

60.0 

72 

do 

83 

G. 

28 

w.w. 

O.K.... 

1— 

- 

.737 

60.0 

73 

do 

5 

G. 

26 

w.w. 

O.K.... 

4.0 

+ 

.746 

57.7 

74 

do 

2 

F. 

27 

w.  w. 

O.K.... 

1- 

- 

.740 

59.2 

MARYLAND. 


75     Baltimore. 


51 

R.       

'  w.  w. 

' 

/Like        h 
\kerosene.  / 


MASSACHUSETTS. 


76 

154 

60 

F. 
F. 

25 
25 

W.W. 
W.W. 

O.K.... 
O.K.... 

4.0 
4.0 

± 

+ 

0.737 

.737 

60.0 
60.0 

77 

do 

78 

do 

5 

F. 

27 

w.w. 

O.K.... 

4.0 

- 

.739 

59.4 

79 

do 

5 

F. 

25 

w.w. 

O.K.... 

1- 

- 

.740 

59.2 

80 

do 

68 

F. 

25 

w.w. 

O.K.... 

1- 

- 

.739 

59.4 

81 

Cambridge 

21 

F. 

25 

w.w. 

O.K 

3.0 

- 

.735 

60.5 

82 

New  Bedford 

5 

G. 

28 

w.w. 

O.K.... 

6.0 

+ 

.738 

59.7 

83 

do 

216 

F. 

25 

w.  w . 

O.K.... 

1- 

- 

.741 

58.9 
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LOUISIANA. 


Distillat 

ion. 

M 

M 

M 

M 

M 

X 

M 

M 

M 

m 

<s 

03 

a 

a 

a 

a 

a 

a 

a 

a 

a 

ti 

ti 

O     . 

81 

^tj 

iZi 

"ft 

s 

o 
■3  ft 

a 
5 

a 

0 

a 
a> 
0 

3 

0 

a 

0 

d 
8 

0 
u 

a 
a 

0 

1 
0 
u 

a 
9 

1 

0 

ft 

a,  .fa 
bsiO 

c3  ft 

tS2 

3   <D 

>. 

a 

c3 
«3 

•a 

ft 

ft 

ft 

p< 

ft 

ft 

a 

ft 

ft 

ft 

0 

8 

0 

5 

0 
10 

0 

3 

0 

0 

00 

0 
a 

3 

Q 

< 

a 

1    126 
\     52 

198 

216 

228 

239 

250 

261 

275 

289 

313 

333 

369 

252 

},» 

92 

102 

109 

115 

121 

127 

135 

143 

156 

167 

187 

122 

/    127 
\     53 

196 

221 

241 

259 

279 

288 

320 

343 

378 

410 

437 

280 

(,» 

63 

91 

105 

110 

126 

137 

142 

160 

173 

192 

210 

225 

138 

(    122 

185 

207 

223 

235 

250 

264 

279 

302 

333 

363 

401 

255 

u 

\     50 

85 

97 

106 

113 

121 

129 

137 

150 

167 

184 

205 

124 

/    104 

163 

207 

237 

261 

270 

304 

324 

347 

379 

406 

428 

275 

u. 

65 

\     40 

73 

97 

114 

127 

132 

151 

162 

175 

193 

208 

220 

135 

/    113 
\     45 

180 

207 

230 

250 

266 

282 

302 

320 

347 

374 

201 

264 

" 

66 

82 

97 

110 

121 

130 

139 

150 

160 

175 

190 

205 

129 

1    188 
\     48 

183 

216 

237 

257 

277 

295 

316 

334 

365 

396 

419 

275 

L. 

67 

84 

102 

114 

125 

136 

146 

158 

168 

185 

202 

215 

135 

/    131 
\     55 

176 

208 

223 

239 

253 

268 

288 

311 

347 

385 

424 

261 

},5 

68 

DO 

80 

98 

106 

115 

123 

131 

142 

155 

175 

196 

218 

127 

MAINE. 


f  111 

\     44 

158 

185 

199 

221 

243 

253 

275 

295 

329 

361 

365 

239 

|  2.6 

69 

70 

85 

93 

105 

117 

123 

135 

146 

165 

183 

185 

115 

/   104 
\     40 

171 

194 

232 

250 

264 

275 

293 

306 

331 

363 

372 

253 

|  2.5 

70 

77 

90 

111 

121 

129 

135 

145 

152 

166 

184 

189 

123 

/    140 
\     60 

190 

208 

221 

230 

243 

253 

268 

284 

313 

340 

367 

246 

},.5 

71 

88 

98 

105 

110 

117 

123 

131 

140 

156 

171 

186 

119 

/    129 
\     54 

192 

210 

223 

235 

246 

257 

268 

286 

311 

334 

365 

248 

},» 

72 

89 

99 

106 

113 

119 

125 

131 

141 

155 

168 

185 

120 

/   129 
\     54 

187 

210 

234 

248 

264 

277 

293 

311 

336 

365 

385 

262 

>   1   1 

73 

86 

102 

112 

120 

129 

136 

145 

155 

169 

185 

196 

128 

I    ' 

/   127 
\     53 

174 

198 

210 

230 

244 

259 

277 

295 

327 

356 

383 

248 

\  1  s 

74 

79 

92 

102 

110 

118 

126 

136 

146 

164 

180 

195 

120 

) 

MARYLAND. 


140 
60 


198 
92 


217 
103 


234 
112 


250 
121 


264 
129 


279 
137 


297 
147 


313 
156 


338 
170 


363 
184 


381 
194 


264 
129 


1.5 


MASSACHUSETTS. 


/   115 
\     46 

169 
76 

1% 
91 

216 
102 

230 
110 

244 

118 

257 
125 

271 
133 

289 

143 

313 
156 

338 
170 

361 
183 

243 

117 

},5 

/   124 
\     51 

185 

85 

212 
100 

230 
110 

244 
118 

257 
125 

270 
132 

284 
140 

297 
147 

320 
160 

338 

170 

365 

185 

253 
123 

}'« 

/   124 
\    51 

172 

78 

198 
92 

214 
101 

228 
109 

243 
117 

257 
125 

273 
134 

293 
145 

316 
158 

338 
170 

356 
180 

243 
117 

|  2.0 

/   142 
\     61 

203 
95 

221 
105 

234 
112 

244 
118 

252 
122 

266 
130 

280 
138 

295 

146 

316 
158 

338 

170 

363 

184 

255 
124 

}'■■> 

/    140 
\     60 

194 

90 

216 
102 

230 

110 

246 
119 

262 

128 

279 

137 

298 
148 

320 
160 

347 
175 

372 
189 

399 
204 

266 
130 

},2 

/   106 
\     41 

158 
70 

183 

84 

205 
96 

225 
107 

239 
115 

257 
125 

275 
135 

298 
148 

327 
164 

354 
179 

365 
185 

239 

115 

J2.5 

/    108 
\     42 

162 

72 

190 
88 

212 
100 

230 

110 

248 
120 

264 
129 

280 
138 

300 

149 

329 
165 

358 
181 

374 
190 

244 
118 

J2.0 

/   142 
\     61 

192 
89 

210 
99 

223 
106 

235 
113 

248 
120 

261 
127 

277 
136 

298 
148 

325 
163 

351 
177 

381 
194 

253 
123 

}  2.0 
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Table  17. —  Marketing  and  analytical  data  for  gasolines 
MASSACHUSETTS— Continued. 


i 

Price  (cents 
per  gallon). 

1 
a 

Gravity. 

c> 

P) 

'C 

d 

City. 

o 

| 

a 

a 

Color. 

Odor. 

a 

_; 

| 

o 

! 

a 

Pi 

i 

_© 

"E. 
5 

'3 
o 

C3 

P 

\ 

a 

09 

O 

1* 

a 

"5 

0 

o 

'3 

m 

o 

o 

s 

to 

o 

oa 

« 

H 

~ 

P 

aa 

C 

84 

New  Bedford 

2 

F. 

26 

1 

w.w. 

O.K.... 

1- 

0.741 

58.9 

S5 

do 

5 

G. 

27 

w.w. 

O.K.... 

6.0 

+ 

.742 

58.7 

86 

do 

1 

G. 

27 

S.Y 

O.K 

2.0 

- 

.750 

56.7 

87 

do 

2 

F. 

27 

B.T. 

(Likeker- 
\    osene. 

}     2.0 

- 

.744 

58.2 

88 

do 

1 

G. 

28 

W.W. 

O.K.... 

1- 

- 

.750 

56.7 

89 

do 

5 

G. 

27 

Y.T. 

O.K.... 

2.0 

+ 

.737 

60.0 

90 

1 

T. 

25 

W.W. 

O.K.... 

1- 

- 

.745 

57.9 

MICHIGAN. 


Detroit 

do.... 

do.... 

do.... 

do.... 


3 

F. 

19J 

W.W. 

142 

F. 

20 

W.W. 

125 

F. 

20 

w.  w . 

112 

F. 

20 

w.  w . 

117 

F. 

21 

W.W. 

Aromatic 

6.0 

- 

0.748 

57.2 

O.K.... 

1- 

- 

.749 

56.9 

O.K.... 

1- 

- 

.738 

59.7 

O.K.... 

1- 

- 

.744 

58.2 

O.K 

1- 

- 

.742 

58.7 

MISSOURI. 


96 
97 
98 
99 
100 
101 
102 
103 


St.  Louis. 


.do. 


.do. 


.do. 
.da 


24 
3 

R. 

F. 

Y.  T.. 
S.Y.. 

18.4 

18.4 

1 

F. 

19.5 

18.4 

W.W. 

9 

F. 

19.5 

18.4 

w.w. 

9 

F. 

21.5 

20.4 

w.w. 

9 

F. 

18.4 

18.4 

w.w. 

9 

D. 

23.0 

21.9 

w.w. 

215 

F. 

21.4 

w.w. 

Cracked. 

10.0 

- 

0.780 

49.5 

Good.... 

3.5 

± 

.749 

56.9 

Good 

1- 

- 

.736 

60.2 

Good.... 

1- 

- 

.740 

59.2 

Good.... 

1- 

- 

.722 

63.9 

Good.... 

1- 

- 

.744 

5S.2 

Good.... 

1- 

- 

.712 

66.6 

Good.... 

1- 

- 

.740 

59.2 
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collected  in  the  1917  survey,  arranged  by  States— Continued. 
MASSACHUSETTS— Continued. 


Distillat 

ion. 

M 
S 

'3  . 

■°1 

o 

•a 

g 
o 
u 

oj 

P. 
o 

•a 

03 

B 

43 

a 

o 

Pi 
e5 

a) 

a 

c 
0J 
o 
u. 
S 

ft 

c 
m 

1 

C 
0) 

o 

© 
ft 

o 
1« 

M 

03 

a 
a 

0J 

0 
u 
ea 

ft 
c 

M 

u 
03 

a 
1 

o 
y 

o 
ft 
o 

SO 

M 

u 
03 

a 
fj 

0) 

o 

u 
<c 

ft 
o 

■a 

03 

a 

a 
a> 

u 
01 

ft 
o 
55 

M 

u 
o3 

1 

CD 
O 

e 

ft 
a 
a 

03 

a 
1 

o 
u 

0J 

ft 

.a 

o 

ft 

ft 

ex 

1 

o  . 
•1 

tl,  o 

03  ft 

> 

< 

ii 

.2  o 

12 

•43  ft 

5 

6 

• 
"ft 

a 

03 
02 

f  124 
\  51 

169 
76 

194 
90 

212 
100 

230 
110 

244 
118 

261 
127 

279 
137 

302 
150 

334 
168 

363 

184 

387 
197 

248 
120 

)u. 

84 

f  118 
I  48 

167 
75 

194 
90 

216 
102 

234 
112 

250 
121 

266 
130 

284 
140 

302 
150 

329 
165 

360 
182 

383 
195 

250 
121 

}l. 

85 

/  126 
\  52 

189 

87 

228 
109 

239 
115 

264 
129 

266 
130 

288 
142 

306 
152 

324 
162 

3  56 
180 

392 
200 

410 
210 

271 
133 

\  2.0 

86 

/  124 
\  51 

176 
80 

203 
95 

221 
105 

237 
114 

246 
119 

266 
130 

284 
140 

304 

151 

334 
168 

374 
190 

396 
202 

253 
123 

j-2.5 

87 

/  135 
I  57 

192 

89 

217 
103 

237 
114 

250 
121 

266 

130 

279 
137 

298 
148 

318 
159 

349 
176 

383 
195 

424 
218 

270 
132 

|  2.  2 

88 

/  120 
\  49 

178 
81 

203 

95 

221 
105 

239 
115 

253 
123 

271 
133 

289 
143 

306 

152 

334 
168 

365 
185 

388 
198 

253 
123 

|  2.0 

89 

f  122 
\  50 

167 
75 

194 
90 

212 
100 

230 
110 

246 
119 

262 
128 

280 
138 

302 

150 

329 
165 

352 
178 

363 
184 

246 
119 

}'» 

90 

MICHIGAN. 

/  108 
I  42 

190 
88 

217 
103 

237 
114 

255 

124 

261 
127 

291 
144 

309 
154 

329 
165 

356 
180 

383 
195 

415 
213 

270 
132 

}  0.5 

91 

/  118 
I  48 

194 
90 

217 
103 

234 
112 

248 
120 

262 
128 

280 
138 

304 
151 

329 

165 

372 
189 

417 
214 

448 
231 

273 
134 

},c 

92 

f  154 
\  68 

203 
95 

221 

105 

228 
109 

239 
115 

252 
122 

268 
131 

284 
140 

304 
151 

343 
173 

378 
192 

419 
215 

266 

130 

}-5 

93 

/  131 
\  55 

189 
87 

203 
95 

217 
103 

235 
113 

250 
121 

266 
130 

282 
139 

302 
1.50 

333 
167 

363 

184 

397 
203 

255 
124 

},„ 

94 

/  136 
\  58 

194 
90 

210 
99 

223 

106 

235 
113 

248 
120 

264 
129 

279 
137 

302 
150 

333 
167 

363 

184 

401 
205 

257 
125 

}•= 

95 

MISSOURI. 

/  ITS 
\  81 

244 

118 

260 
130 

282 
139 

297 
147 

307 
153 

322 

161 

334 
168 

347 

175 

367 
186 

388 
198 

406 
208 

304 
151 

},0 

96 

/  102 
\  39 

158 
70 

212 
100 

248 
120 

273 
134 

297 
147 

318 
159 

338 

170 

363 
184 

410 
210 

464 
240 

291 
144 

}  2.0 

97 

/  118 
I  48 

I'M 

79 

198 
92 

216 
102 

230 
110 

244 
118 

261 
127 

277 
136 

298 
148 

327 
164 

352 

178 

376 
191 

248 
120 

},» 

98 

I   126 

\  52 

181 
83 

203 
95 

221 
105 

237 
114 

252 
122 

270 
132 

288 
142 

316 
158 

356 
180 

401 
205 

435 
224 

262 
128 

},o 

99 

f  126 

\  52 

167 
75 

1S3 

84 

192 
89 

201 
94 

212 
100 

223 

106 

244 

118 

252 

122 

289 
143 

327 
164 

369 

187 

223 
106 

}« 

100 

/  133 
\  56 

194 
90 

214 
101 

230 
110 

243 
117 

257 
125 

264 
129 

293 

145 

318 
159 

354 
179 

399 

204 

430 
221 

266 

130 

},„ 

101 

/  108 
I  42 

145 
63 

162 
72 

174 
79 

187 
86 

198 
92 

210 
99 

225 
107 

239 
115 

280 
138 

320 
160 

352 

178 

207 
97 

},5 

102 

f  133 
\  56 

189 

87 

205 
96 

217 
103 

230 
110 

241 
116 

255 
124 

273 
134 

295 
146 

329 
165 

365 

185 

401 
205 

252 
122 

},„ 

103 
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Table  17. —  Marketing  and  analytical  data  for  gasolines 
MISSOURI— Continued. 


1 

0 

o 

Trice  (cents 
per  gallon). 

0 

s 

C.ra^ 

ity. 

City. 

6 
a 

6 

o 
O 

a 

o 
a 

a 

o 

£ 

a 

3 
to 

Color. 

Odor. 

u 

<o 

a 

C3 
CO 

a 

a 

L. 

o 

1 

p 

d 
o 

s 

09 

03 

o 

&0 
d 

1 

>. 

"> 

03 
H 

to 
o 

G 

'S 
s 
p, 

id 

s 

3 
09 

« 

a 

c 

s? 

104 

215 
99 

F. 
F. 

22.9 
21.5 

19.4 

W.W. 
W.W. 

Good.... 
Good.... 

i- 

- 

0.731 
.736 

61.5 
60.2 

105 

do 

100 

do 

136 

F. 

19.5 

18.4 

W.W. 

Cracked. 

3.0 

± 

.752 

56.2 

107 

Kansas  Cii  v 

181 

F. 

18.3 

18.3 

W.W. 

Good.... 

1- 

+ 

.742 

58.7 

108 

do 

63 
3 

G. 
F. 

18.3 
18.3 

18.3 
18.3 

Y.  T.. 
W.W. 

Good.... 
Cracked. 

4.0 

+ 
+ 

.742 
.744 

58.7 
58.2 

109 

do 

110 

do 

134 

F. 

18.3 

IS.  3 

W.W. 

Good.... 

1- 

- 

.744 

5S.2 

111 

do 

do 

41 
245 

K. 
F. 

W.W. 
W.W. 

Good.... 
Good.... 

1— 

± 

.742 
.740 

58.7 
59.2 

112 

18.3 

18.3 

113 

do 

8 

F. 

21.5 

W.W. 

Good.... 

1- 

- 

.738 

59.7 

114 

do 

52 

F. 

18.3 

18.3 

W.W. 

Good.... 

1- 

+ 

.743 

58.4 

115 

do 

152 

4 

F. 
F. 

18.3 
18.3 

18.3 
18.3 

Y.T... 
W.W. 

Good.... 
O.  K.... 

1- 

± 

.689 

.742 

73.2 
58.7 

116 

do 

117 

do 

45 

G. 

20.0 

18.3 

W.W. 

0.  K.... 

1- 

- 

.749 

56.9 

118 

do 

181 

F. 

18.3 

18.3     W.W. 

0.  K.... 

1- 

+ 

.742 

58.7 

MONTANA. 

119 

Belt 

98 
10 
10 

G. 
F. 

F. 

32 
30 
45 

W.W. 
W.W. 
W.W. 

O.K.... 
O.  K.... 
O.K.... 

1- 

± 
± 

± 

0.748 
.747 
.734 

57.2 
57.4 
60.7 

120 

Billings   

121 

do... 

122 

183 
183 

F. 
F. 

W.W. 
W.W. 

O.  K.... 
O.  K.... 

1.0 

± 
± 

.702 
.748 

09.4 
57.2 

123 

30 

124 

1 

10 

F. 
F. 

30 

30 

w.  w . 
w.  w . 

0.  K.... 
O.K.... 

2.0 
1.0 

± 

.749 
.747 

56.9 

57.4 

125 
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collected  in  the  1917  survey,  arranged  by  States — Continued. 

MISSOURI— Continued. 


Distillation. 

a 

■3  . 
■°| 

_  s 

1 

1 
0 

o> 

ft 
0 

M 
a 
1 

"2 
8 
0 
u 

S 

ft 

O 

(M 

fa 

g 
0 
t~> 

0 

ft 

0 

CO 

2 
a 

a 

0) 

o 
u 
0 
Pi 

M 

t~ 

a 

a 
g 

0 
u 

0 

ft 
0 

M 

a 

B 

•4-3 

g 
0 

0J 

ft 

0 

03 

s 
g 

0 
t-l 

ca 
ft 
=: 

M 

M 

a 

a 
1 

u 

a 

ft 
0 
00 

1± 

09 

a 

"3 
s 
0 

& 

& 
0 
0 

03 

a 

OJ 

L4 

OJ 

ft 

10 
en 

.a 
0 
p. 
>> 

u 

p 

I 

'3   . 
•1 

MO 
03  ft 
OJ 
> 
< 

0 

sa 
.2  § 

|g 

A 

d 

z 

05 
"ft 

a 

03 
W 

/   124 
\     51 

174 
79 

190 

88 

203 

95 

216 
102 

228 
109 

243 

117 

257 
125 

282 
139 

315 
157 

352 
178 

387 
197 

237 
114 

},., 

104 

/     99 
\     37 

158 
70 

187 
86 

216 
102 

237 
114 

261 
127 

280 
138 

306 

152 

333 
167 

378 
192 

42.8 
220 

446 
230 

264 
129 

|  2.  0 

105 

/    ll7 
\     47 

190 

88 

221 

105 

246 
119 

266 
130 

286 
141 

311 
155 

331 
166 

354 
179 

392 
200 

433 
223 

459 

237 

288  k  1  0 

142  J  *•" 

106 

/   104 

l    40 

181 
83 

210 
99 

228 
109 

214 
118 

257 
125 

280 
138 

304 
161 

331 
166 

376 
191 

439 
226 

453 
234 

270  \  2  5 
132   J  A  ° 

107 

/   127 
\     53 

187 
86 

207 
97 

223 

106 

237 

114 

252 
122 

266 
130 

289 

143 

313 
156 

352 

178 

394 

201 

426 
219 

262   1  1  0 
128   /  I'° 

108 

/    100 
\     38 

162 
72 

208 

98 

237 
114 

259 
126 

280 

138 

304 
151 

327 
164 

3.54 
179 

392 

200 

437 
225 

437 
225 

279  A  ?  , 

137   /  J-  s 

109 

/    122 
\     50 

176 
80 

199 
93 

216 
102 

232 

111 

243 

117 

270 
132 

298 
148 

331 
166 

385 
196 

439 
226 

453 

234 

266  k  1  0 

130  '/  iA) 

110 

/    167 
\     75 

210 
99 

223 
106 

241 

116 

241 
116 

253 
123 

264 
129 

280 
138 

295 
146 

322 
161 

345 
174 

378 
192 

261   \  1  0 
127   /  iA) 

111 

/    138 
\     59 

190 

88 

207 
97 

217 
103 

228 
109 

235 

113 

243 
117 

261 
127 

275 
135 

297 
147 

318 
159 

352 
178 

241 

116 

},., 

112 

/    140 

\     60 

189 
87 

203 

95 

214 
101 

226 

108 

239 

115 

248 
120 

271 
133 

293 

145 

325 
163 

358 
181 

390 
199 

248 
120 

}'» 

113 

/    140 
\     60 

190 
68 

208 
98 

221 
105 

235 
113 

248 
120 

262 
128 

284 
140 

309 
154 

313 
173 

385 
196 

417 
214 

261 
127 

},.« 

114 

/     86 
\     30 

111 
.44 

127 
53 

142 
61 

156 
69 

172 

78 

187 
86 

203 

95 

226 

108 

295 
146 

338 

170 

187 
86 

}  6.0 

115 

/    158 
\     70 

196 
91 

208 
98 

219 
104 

228 
109 

239 

115 

250 
121 

266 
130 

284 
140 

313 
156 

338 
170 

369 

187 

248 
120 

},. 

116 

/    144 
\     62 

198 
92 

217 
103 

234 
112 

250 
121 

266 

130 

280 
138 

306 
152 

329 
165 

360 
182 

397 
203 

424 
218 

273 
134 

}..„ 

117 

/   115 
\     46 

187 
86 

212 

100 

230 
110 

244 

118 

259 
126 

277 
136 

298 
148 

324 
162 

365 
185 

415 
213 

442 

228 

268 
131 

},. 

118 

MONTANA. 

/    117 
\     47 

171 

77 

196 
91 

217 
103 

232 

111 

248 
120 

266 
130 

286 
141 

311 
155 

347 
175 

381 
194 

397 
203 

253 
123 

}l.5 

119 

/    124 
I     51 

176 
80 

203 

95 

221 
105 

237 
114 

253 

123 

273 
134 

293 
145 

318 
159 

351 

177 

383 
195 

405 
207 

259 

126 

J,.5 

120 

/   117 
I     47 

160 
71 

176 
80 

189 

87 

201 
94 

216 
102 

230 

110 

248 
120 

273 
134 

316 
158 

351 

177 

381 
194 

228 
109 

},.o 

121 

/   118 
I     48 

149 

65 

163 
73 

174 

79 

185 

85 

196 
91 

208 
98 

221 
105 

239 
115 

271 
133 

302 
150 

374 
190 

208 

98 

>" 

122 

f    126 
\     52 

181 
83 

199 
93 

217 
103 

230 

110 

246 

119 

262 
128 

279 
137 

309 
154 

352 
178 

388 
198 

424 
218 

257 
125 

},0 

123 

/    126 
\     52 

185 

85 

210 
99 

228 
109 

243 

117 

257 
125 

271 
133 

293 
145 

324 
162 

356 
180 

383 
195 

406 
208 

264 

129 

},.. 

124 

/    124 
I     51 

172 

78 

194 
90 

212 
100 

230 

110 

246 
119 

266 
130 

288 
142 

311 
155 

347 
175 

381 
194 

399 
204 

253 
123 

}" 

125 
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Table  17. — Marketing  and  analytical  data  for  gasolines 
MONTANA—  Cont  inucd . 


1 

£ 
g 

Price  (cents 
per  gallon  . 

1 

Gravity. 

City. 

c 

a 

09 

g 

g 

o 
a 

5 

Color. 

Odor. 

c 

a 

H 

d 

a 

|3 

o 

u 

c 

o 
S 

q 

d 
1 

02 

"3 
a 

a 

o 
M 

03 

P 

~E 

C 

Eo 

o 
c 
"S 
9 

§ 

B 

o 
c 

o 

C 

126 

Helena 

1S3 

G. 

30 

W.  W . 

O.  K.... 

1- 

j- 

0.747 

57.4 

127 

do 

1 

G. 

32 

w.  w . 

O.K.... 

1.0 

± 

.747 

57.4 

128 

do 

1 

G. 

32 

w.  w . 

O.K.... 

1.0 

^ 

.748 

57.2 

129 

Red  Lodge 

10 

G. 

33 

w.w. 

O.  EL... 

5.0 

± 

.747 

57.4 

130 

10 

F. 

35 

w.w. 

O.  K..„ 

2.0 

± 

.748 

57.2 

NEVADA. 


131 
132 
133 
134 


Aurora. . . 

do.... 

Goldfield. 
do.... 


13 

G. 

40 

Y.T.. 

13 

F. 

40 

w.  w. 

13 

F. 

17 

w.  w. 

13 

F. 

30 

w.  w. 

O.  K.... 

I— 

- 

0.750 

50.7 

0.  EL... 

1- 

± 

.752 

56.2 

Like 
kerosene. 

1- 

- 

.785 

48.3 

O.  K.... 

1- 

- 

.748 

57.2 

NEW  YORK. 


135 

5 
163 

G. 
G. 

95 

W.  W. 

w.  w. 

O.  EL... 

O.  K.... 

3.0 

+ 

0.743 
.736 

58.4 
60.2 

136 

do 

25 

137 

182 
237 

F. 
F. 

27 
27 

w.w. 

Y.T.. 

O.  K.... 

Like 
kerosene. 

1- 

± 

.741 
.733 

58.9 
61.0 

138 

do 

139 

do 

5 

F. 

27  j 

w.  w. 

O.  K.... 

1- 

- 

.732 

61.3 

140 

Buflalo 

112 
226 

F. 
F. 

25    

25    

w.w. 

\Y.  W. 

Good.... 
Good.... 

1  — 

+ 

.743 
.735 

58.4 
60.5 

141 

do 

142 

do 

196 

F. 

29 

w.  w. 

Good.... 

1- 

+ 

.723 

63.6 

OHIO. 


143 

22 

29 

G. 
F. 

26 
23 

22 

W.W. 
W.W. 

0.  EL... 
0.  K.... 

I— 

3.0 

- 

0.744 
.751 

58.2 

56.4 

144 
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collected  in  the  1917  surrey,  arranged  by  States — Continued. 

MONTANA— Continued. 


Distillation. 

I 

m 

M 

ii 

M 

M 

M 

X 

^ 

J* 

M 

bD            "i 

| 

03 

03 

03 

03 

C3 

03 

o  . 

a 

a 

a 

a 

a 

B 

a 

rt 

a 

a 

■S-B 

u 

-»-i 

§  ^ 

.9 

o 

"3  A 

1 

a 

a 

a 

a 

a 

a 

a 

s 

a 

"Z  « 

« 

8 

0 

0 

0 

0 

0 

0 

0 

0 

<L> 

^  >- 

y 

a 

— 0 

0 

a 

a 

0 

a 

0 

Pi 

<D 

Pi 

a 

OJ 

a 

a 

a 

>> 

a> 

33  a 

a 

0 

0 

O 

< 

5 

« 

0 

0 

r^ 

« 

a> 

o> 

1  144 
1   62 

210 

226 

239 

253 

268 

284 

302 

327 

360 

390 

414 

275 

126 

99 

108 

IIS 

123 

131 

140 

150 

164 

182 

199 

212 

135  /  1-u 

/  124 
\  51 

isl 

208 

226 

243 

257 

277 

295 

320 

352 

388 

405 

ffitt" 

127 

83 

9S 

108 

117 

125 

136 

146 

1G0 

178 

198 

207 

f  117 

\  47 

174 

201 

219 

235 

253 

270 

288 

311 

345 

37S 

399 

^l}2.0 

158 

79 

94 

I'M 

113 

123 

132 

142 

155 

174 

192 

204 

f  124 
\  51 

176 

203 

221 

237 

253 

271 

293 

315 

347 

3S1 

399 

Sft" 

129 

80 

95 

105 

114 

123 

133 

145 

157 

175 

194 

204 

/  U7 

\  47 

172 

199 

221 

239 

257 

275 

293 

318 

351 

379 

405 

a|>« 

130 

78 

93 

105 

115 

125 

135 

145 

159 

177 

193 

207 

NEVADA. 


/  122 
\  50 

171 
77 

194 
90 

210 
99 

223 
106 

237 
114 

246 
119 

270 
132 

291 
144 

324 

162 

356 
180 

383 
195 

/  122 
\  50 

171 

77 

192 
89 

207 
97 

221 
105 

235 
113 

248 
120 

266 
130 

288 
142 

318 
159 

351 
177 

374 
190 

/  189 
\  87 

239 
115 

252 

122 

259 

126 

268 

131 

277 
136 

288 
142 

298 

148 

306 
152 

338 

170 

367 
186 

388 
198 

/  138 
\    59 

178 
81 

189 

87 

196 
91 

207 
97 

212 
100 

221 
105 

232 
111 

246 
119 

270 
132 

297 
147 

329 
165 

243 
117 


241 
116 


282 
139 


219 
104 


1.5 


}'■' 


NEW  YORK. 


/  131 
\  55 

185 
85 

208 
98 

226 
108 

241 
116 

253 
123 

270 
132 

288 
142 

307 
1.53 

333 
167 

356 
180 

383 

195 

257 
125 

}u 

135 

/  138 
\  59 

185 

85 

208 
98 

225 

107 

239 
115 

255 
124 

270 
132 

282 
139 

309 
154 

334 
168 

360 

182 

376 
191 

257 
125 

}■, 

136 

/  129 
\  54 

176 

80 

203 
95 

219 

104 

234 

112 

244 

118 

257 
12.5 

277 
136 

300 
149 

329 

165 

374 
190 

390 
199 

252 

122 

},9 

137 

/  127 
\  53 

176 
80 

199 
93 

208 
98 

228 
109 

239 
115 

250 
121 

262 
128 

280 
138 

306 
152 

329 

165 

352 
178 

239 
115 

}L. 

138 

f  140 

\  60 

189 

87 

207 
97 

221 
105 

230 
110 

241 
116 

248 
120 

266 
130 

284 
140 

306 
152 

329 
165 

365 
185 

244 
118 

}a 

139 

/  126 
\  52 

189 

87 

210 
99 

228 
109 

244 
118 

262 
128 

280 

138 

304 
151 

329 
165 

365 

185 

397 
203 

439 
226 

270 
132 

}... 

140 

f  108 
\  42 

169 
76 

189 
87 

205 
96 

217 
103 

230 
110 

244 

118 

262 
128 

280 

138 

316 

158 

347 
175 

374 
190 

235 
113 

>" 

141 

fill 
\  44 

163 
73 

181 

83 

196 
91 

208 
98 

223 
106 

237 
114 

253 
123 

277 
136 

315 
157 

349 

176 

405 
207 

234 
112 

}u 

l!2 

f  111 
\    44 

156 
69 

194 
90 

228 
109 

252 
122 

273 
134 

297 
147 

318 
159 

343 
173 

383 
195 

414 
212 

414 
212 

270 
132 

|  4.0 

143 

/  131 

\  55 

198 
92 

212 
100 

228 
109 

243 

117 

257 
125 

273 
134 

289 
143 

315 
157 

349 
176 

392 
200 

432 
222 

266 
130 

}2.0 

144 
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Table  17. — Marketing  and  analytical  data  for  gasolines 
OHIO— Continued. 


1 

E 

c 

Price  (cents 
per  gallon). 

© 

Gravity. 

City. 

6 
a 

03 
P, 

£ 

o 
U 

o 

o 

s> 

o 
a 
a 

"E. 

0 

a 

Color. 

Odor. 

u 

a 

o 

"S 

H 

3 

a 

c 

8 

0 

d 

o 
"p. 

i 

"3 

CD 

a 

c 
bo 
09 

■a 

a 

H 

Es 

o 

s 

'8 
s 

a. 

02 

>d 

5 
B 
o 

ID 

i 

s 

145 

86 
141 

F. 
F. 

24 
24 

22 
22 

W.  W. 
W.  W. 

O.  K.... 
O.  K.... 

l- 

2.0 

± 
+ 

0.770 
.746 

51.8 
57.7 

146 

do 

147 

do 

106 

F. 

24 

22 

Y.T.. 

O.  K.... 

4.0 

+ 

.744 

58.2 

148 

do 

8 

F. 

27 

W.  W. 

O.  K.... 

1- 

- 

.744 

58.2 

149 

do 

32 

F. 

24 

22 

W.  W. 

O.  K.... 

3.0 

± 

.736 

60.2 

150 

do 

22 

F. 

24 

22 

B.T.. 

O.K.... 

1.5 

± 

.741 

58.9  ! 

151 

158 
177 

G. 

F. 

24 
24 

22 
22 

W.  W. 

w.  w. 

0.  K.... 
O.  K.... 

1— 

3.0 

± 

.738 
.740 

59.7 
59.2 

152 

do 

153 

do 

189 

F. 

24 

22 

w.  w. 

O.K.... 

I— 

- 

.739 

59.4 

154 

do 

22 

F. 

24 

22 

w.  w. 

0.  K.... 

3.0 

± 

.742 

58.7 

155 

114 

F. 

24 

22 

w.  w. 

0.  K.... 

1- 

± 

.740 

59.2 

156 

do 

184 

F. 

24 

22 

w.  w. 

O.K.... 

1- 

- 

.741 

58.9 

157 

do 

184 

F. 

30 

28 

w.  w. 

O.  K.... 

1- 

- 

.713 

66.4 

158 

do 

67 

G. 

24 

22 

w.  w. 

0.  K.... 

1- 

± 

.736 

60.2 

159 

do 

91 

F. 

25 

23 

w.  w. 

0.  K.... 

1- 

- 

.724 

63.4 

100 

184 
184 

F. 
F. 

24 
30 

22 
28 

w.  w. 
w.  w. 

0.  K.... 
O.K.... 

1- 
1- 

+ 
+ 

.747 
.722 

57.4 
63.9 

170 

do 

171 

do 

22 

F. 

24 

22 

w.  w. 

Cracked. 

3.0 

- 

.742 

5S.7 

172 

do 

8 

F. 

27 

w.  w. 

O.K.... 

1- 

- 

.737 

60.0 

173 

do 

224 

F. 

23 

22 

Y.T.. 

Like 
kerosene. 

1- 

+ 

.744 

58.2 

174 

do 

190 

F. 

29 

w.  w. 

0.  K.... 

1- 

- 

.745 

57.9 

175 

do 

190 

F. 

24 

w.  w. 

O.K.... 

1— 

+ 

.735 

60.5 

176 

do 

113 

F. 

24 

22 

w.  w. 

O.  K.... 

1- 

- 

.745 

57.9 

177 

Scroggsficld 

39 

F. 

26 

w.  w. 

O.  K.... 

1- 

- 

.728 

62.3 

QUALITY   OF   GASOLINE   MARKETED   IN   UNITED   STATES. 


243 
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OHIO— Continued. 


r 

istillation. 

1 

o  . 

o 
.2  & 

1 

-   1 

CO 
l 

O 
01 

o 

u 

CD 

ft 
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M 
H 

03 

1 

a 
a 

cj 

a 

ft 

S 

M 

H 

S3 

a 

^> 

a 
B 
o 
u 

» 

ft 

© 

CO 

Ui 

0) 

1 

0 
ea 
o 

4) 

ft 

9 

M 

o3 
1 

a 

03 

o 

a> 

ft 

o 

M 
1 

a 

0) 

o 

a 
Pi 

o 

M 

i- 
o3 

1 

a 
9 

u 

ID 

ft 
O 

M 

03 

s 
1 

o 

U 
CO 

ft 
o 

00 

03 
1 

0J 

o 

u 

<s> 

ft 

o 

M 

C3 
1 

a 
cc 

h 

s 

ft 

lO 

1 

o 

ft 

J 

o  . 

•1 

MO 
03  ft 
M 
CO 
> 
< 

w 
o  , 

.2  a) 
*J  o 

3  <- 

S  cj 
33  ft 

5 

d 

2, 

"ft 

a 

03 

/  162 
\  72 

223 
106 

235 
113 

244 

118 

252 
122 

261 

127 

271 
133 

286 
141 

300 
149 

327 
164 

358 
181 

383 

195 

268 
131 

}  1.5 

145 

/  149 
\  65 

205 
96 

228 
109 

244 

118 

259 
126 

273 
134 

289 
143 

306 
152 

325 
163 

354 
179 

396 
202 

423 
217 

279 
137 

}  H 

146 

/  147 
I  6i 

192 
89 

214 
101 

230 
110 

244 

118 

259 

126 

275 
135 

289 
143 

311 
,155 

342 
172 

374 
190 

399 

204 

264 
129 

}  1.5 

147 

f  126 
\  52 

180 
82 

208 

98 

226 
108 

246 
119 

264 
129 

284 
140 

300 

149 

325 

163 

356 
180 

385 

196 

399 
204 

264 
129 

}  1.5 

148 

/  136 
\  58 

185 

85 

201 
94 

214 
101 

225 

107 

237 
114 

250 
121 

266 
130 

286 
141 

315 
157 

343 
173 

374 
190 

244 
118 

}  1.5 

149 

f  129 
\  54 

178 
81 

203 
95 

221 
105 

237 
114 

252 
122 

266 
130 

286 

141 

306 

152 

336 
169 

367 
186 

388 
198 

255 
124 

}  17 

150 

/  126 
\  52 

185 
85 

205 
96 

221 
105 

235 

113 

250 

121 

262 
128 

284 
140 

306 
152 

340 
171 

378 
192 

419 
215 

257 
125 

}  1.0 

151 

/  122 
\  50 

189 

87 

212 
100 

228 
109 

241 
116 

257 
125 

275 
135 

291 
144 

309 
154 

333 
167 

361 
183 

387 
197 

259 
126 

}  2.0 

152 

/  122 
\  50 

189 

87 

207 
97 

221 
105 

237 
114 

250 
121 

268 
131 

282 
139 

307 
153 

340 
171 

376 
191 

415 
213 

259 
126 

}  1.5 

1.53 

/  104 
\  40 

167 
75 

192 
89 

228 
109 

257 
125 

279 
137 

304 
151 

324 
162 

349 

176 

387 

197 

401 
205 

424 
218 

273 
134 

}  3.0 

154 

/  131 
\  55 

185 

85 

203 
95 

217 
103 

232 
111 

246 
119 

262 
128 

282 
139 

306 
152 

338 

170 

370 
188 

406 
208 

255 
124 

}  1.0 

155 

1   126 
\  52 

189 
87 

216 
102 

234 

112 

248 
120 

264 

129 

284 
140 

302 
150 

325 
163 

363 
184 

403 
206 

424 
218 

271 
133 

}  1.5 

156 

1   100 
\    38 

140 

60 

160 
71 

176 
80 

192 
89 

205 
96 

219 
104 

237 
114 

257 
125 

298 
148 

336 
169 

360 

182 

214 
101 

}  2.0 

157 

/  127 
\  53 

189 

87 

208 
98 

226 
108 

243 
117 

259 
126 

277 
136 

297 
147 

320 

160 

349 

176 

383 
195 

401 
205 

262 
128 

\   1.5 

158 

/  126 
\  52 

183 

84 

198 

92 

210 
99 

221 
105 

232 

111 

244 
118 

252 
122 

275 
135 

302 
150 

327 
164 

358 

181 

237 
118 

1  1.0 

159 

/  129 
\  54 

192 

89 

214 
101 

230 
110 

244 
118 

257 
125 

275 
135 

291 
144 

311 
155 

347 
175 

381 

194 

419 
215 

264 
129 

}  1.0 

160 

/  104 
\  40 

151 
66 

171 

77 

187 
86 

201 
94 

216 
102 

230 

110 

248 
120 

270 
132 

306 
152 

338 

170 

374 
190 

223 
106 

}  1.5 

170 

/  102 
\  39 

167 
75 

194 

90 

228 
109 

257 
125 

279 
137 

297 
147 

325 

163 

354 
179 

392 
200 

430 
221 

275 
135 

}  4.5 

171 

/  108 
\  42 

160 
71 

183 

84 

203 
95 

221 
105 

237 
114 

257 
125 

277 
136 

304 
151 

340 
171 

374 
19  J 

396 
202 

244 
118 

}  1.5 

172 

/  140 
\  60 

194 
90 

212 
100 

223 
106 

237 
114 

252 
122 

268 
131 

288 
142 

311 
155 

351 

177 

387 
197 

397 
203 

261 
127 

}  2.0 

173 

/  138 
\  59 

201 
94 

217 
103 

230 
110 

244 
118 

257 
125 

271 
133 

280 
138 

306 
152 

329 
165 

347 
175 

365 

185 

259 

126 

1  1.0 

174 

/  117 
\  47 

187 
86 

217 
103 

237 
114 

252 
122 

275 
135 

302 
150 

320 

160 

345 
174 

379 
193 

419 
215 

435 

224 

279 

137 

1  2.0 

175 

/  113 
\  45 

167 
75 

199 
93 

223 
106 

241 
116 

264 
129 

289 

143 

311 
155 

338 

170 

390 
199 

455 
235 

482 
250 

273 
134 

}  2.0 

176 

/  131 
\  55 

176 
80 

194 
90 

212 
100 

226 
108 

241 
116 

257 
125 

280 
138 

311 
155 

360 
182 

426 
219 

437 
225 

257 
125 

}  1.5 

177 
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Table  17. — Marketing  and  analytical  data  for  gasolines 
OKLAHOMA. 


1 

Price  (cents 

~ 

0 

o 

per  gallon). 

a 

o 

Gravity. 

•a 

u 

>* 

>o5 

d 
% 
a 
71 

a 

City. 

c 
q 

| 

o 
a 

*o 
o 

* 

1 

'5 

a 
o 

DO 

P 

■a 

Color. 

Odor. 

o 
cs 

a 

u 

o 

V 
a 

H 

o 

s 

'3 

i 

n 

w 

<D 
O 
u 

O 

02 

o 

03 

° 

03 

P3 

^ 

t> 

ft 

ft 

178 

32 
32 
31 
31 
9 
33 
32 
65 
69 

R. 
R. 
R. 
R. 
F. 
R 
R. 
R. 
F. 

W.W. 

W.W. 

W.W. 

W.W. 

W.W. 

W.W. 

Y 

W.W. 

W.W. 

O.K.... 
O.K.... 
O.K.... 

O.K 

O.K.... 
Good.... 
O.K.... 
O.K.... 
0.  K..„ 

1- 

± 
± 
± 

± 

0-746 

.736 
.742 
.742 
.743 
.732 
.736 
.742 
.734 

57.7 
60.2 
58.7 
58.7 
58.4 
61.3 
60.2 
58.7 
60.7 

179 

do 

Chelsea 

180 

181 

do 

Tulsa 

182 

24 

22 

183 

do 

184 

do 

do 

do 

185 

186 

24 

22 

187 

do 

250 

G. 

25 

22 

W.W. 

O.K.... 

1- 

- 

.737 

60.0 

1S8 

do 

79 

F. 

24 

22 

W.W. 

O.K.... 

1- 

± 

.732 

61.3 

189 

do 

1 

F. 

24 

22 

W.W. 

O.K.... 

1- 

- 

.738 

59.7 

189a 

do 

225 

F. 

25 

W.W. 

O.K.... 

1- 

- 

.735 

60.5 

190 

do 

15 

F. 

24 

22 

W.W. 

O.K.... 

1- 

- 

.737 

60.0 

191 

do 

32 

R. 

W.W. 

O.K.... 

1- 

.707 

08. 0 

PENNSYLVANIA. 


192 
193 
194 
195 
196 
197 
198 


Pittsburgh 

....do 

do 

do 

do 

do 

do 


18 

F. 

27 

W.W. 

18 

F. 

32 

W.W. 

61 

F. 

32 

W.W. 

168 

F. 

28 

W.W. 

168 

F. 

25 

W.W. 

132 

F. 

27 

W.W. 

2 

F. 

27 

W.W. 

Good. 
Good. 
Good. 
Good. 
Good. 
Good. 
Good. 


1- 

± 

0.723 

63.6 

1- 

± 

.686 

74.1 

1- 

± 

.691 

72.6 

1- 

± 

.725 

63.1 

1- 

± 

.730 

61.8 

4.0 

- 

.708 

67.7 

1- 

± 

.720 

64.4 
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Bist  illation. 

bo 

£ 
%  . 

_  o 
a  — 

| 

M 

In 
03 

1 

s 

o 

c 

ft 

= 

M 
t-l 

a 

S 

a 

CD 

O 
h 

CD 

c 

CO 

a 
s 

a 
u 

V 
Pi 

CO 

M 
3 
1 

a 
3 

o 
Q 

a 

M 

CO 

1 

a 
s 

Cv 
h 
01 
Pi 

a 
•o 

M 

|H 

CO 

1 

fj 

3 

o 
u 
CD 

ft 
a 
- 

a 
1 

a 

Ol 

o 
u 

Ol 

ft 
o 

M 

kl 

C3 

s 

n 
9 

o 
u 

<u 
ft 

00 

CO 

s 
1 

o 
u 

CD 

ft 
o 

u 

03 

a 

n 
3 
o 

1-4 

o 
Pi 
io 

.5 
o 

ft 

a 
a 

'3  . 

U 
u  o 
09  ft 

CD 

M  ■ 
pS 

.g  g 

6 

■  s> 

1 

1  122 
\    50 

192 

*9 

210 
99 

223 
106 

235 

113 

250 
121 

259 
126 

280 
138 

300 
149 

329 
105 

363 
184 

396 
202 

255 
124 

}>, 

173 

/  122 
\    50 

176 

80 

194 
90 

207 
97 

219 
104 

230 

110 

243 
117 

262 
128 

282 

139 

313 

156 

340 

171 

372 
189 

239 
115 

}" 

179 

/  122 

\    50 

180 

82 

187 
86 

194 
90 

203 

95 

210 
99 

219 
104 

230 

110 

239 

115 

266 
130 

288 
142 

320 

160 

214 
101 

}'■• 

180 

/  135 
\    57 

ITS 
81 

187 
86 

196 
91 

203 

95 

212 
100 

221 
105 

232 
111 

244 
118 

268 
131 

289 
143 

322 
161 

217 
103 

}>■• 

181 

f  120 
I    49 

180 

82 

207 
97 

225 
107 

243 

117 

257 
125 

277 
136 

298 
148 

324 
162 

365 

185 

406 
208 

415 
213 

264 
12J 

}>■<> 

1^2 

t    -*s 

172 
78 

194 
90 

210 
99 

225 

107 

239 
115 

253 
123 

270 
132 

293 
145 

322 
161 

352 

178 

379 

193 

243 
117 

}" 

183 

1  120 
\    49 

156 
69 

194 

90 

210 
99 

221 
105 

241 
116 

257 
125 

270 
132 

291 
144 

322 

161 

352 
178 

3S1 
194 

243 
117 

>,., 

184 

f  131 
\    55 

189 
87 

212 
100 

228 
109 

243 
117 

2-59 
126 

275 
135 

293 
145 

306 
152 

338 

170 

360 
182 

387 
197 

261 
127 

}..« 

185 

/  133 
\    56 

189 

87 

203 
95 

223 
106 

226 
108 

234 
112 

244 

118 

261 
127 

277 
136 

304 
151 

329 

165 

360 

182 

241 
116 

}'» 

186 

/  126 
\    52 

ISO 
82 

199 
93 

212 
100 

225 

107 

235 
113 

248 
120 

282 

139 

284 

140 

313 

156 

338 

170 

367 

186 

243 

117 

}... 

187 

/  122 
\    50 

160 

71 

189 

87 

203 
95 

216 

102 

230 
110 

246 
119 

266 
130 

289 
143 

322 

161 

352 

178 

383 
195 

239 
115 

}.., 

183 

1  122 

\    50 

174 
79 

199 
93 

216 
102 

232 
111 

248 
120 

253 
123 

280 

138 

304 
151 

3.31 

166 

356 
180 

379 
193 

250 
121 

},.s 

189 

'f  126 
i    52 

185 

85 

203 
95 

212 
100 

223 
106 

232 
111 

244 
118 

257 
125 

277 
136 

304 
151 

334 
168 

356 
180 

237 
114 

}  2.0 

189a 

f  122 
1    50 

180 
82 

201 
94 

214 
101 

225 
107 

237 
114 

250 
121 

264 

129 

284 
140 

311 

155 

338 
170 

363 
184 

sU 

190 

;  104 

{    40 

136 

58 

153 
67 

165 

74 

176 
80 

1S9 

87 

201 
94 

216 
102 

230 
110 

261 

127 

300 
149 

334 
168 

z\*« 

191 

PENNSYLVANIA. 

/  120 
\    49 

171 

77 

190 
88 

207 
97 

223 
106 

241 
116 

257 
125 

279 
137 

302 

150 

342 
172 

396 
202 

396 
202 

248 
120 

|  3.0 

192 

/    91 
\    33 

122 
50 

140 
60 

154 
68 

167 
75 

178 
81 

192 
89 

203 
95 

223 
106 

255 
124 

360 

149 

313 

156 

185 
.  85 

}  2.0 

193 

/    86 
V    30 

126 

52 

144 
62 

162 
72 

178 

81 

194 
90 

212 
100 

232 
111 

264 
129 

327 
164 

383 
195 

394 
201 

210 
99 

J,  M 

194 

/  122 
\    50 

189 

87 

199 
93 

212 
100 

223 
106 

234 
112 

244 

118 

257 
125 

279 
137 

309 
154 

336 

169 

376 
191 

241 
116 

>» 

195 

/  147 

\    64 

187 
86 

207 
97 

219 
104 

232 
111 

237 
114 

259 
126 

273 
134 

293 
145 

325 
163 

363 
184 

388 
198 

252 
122 

j-  2.0 

196 

/    79 
\    26 

122 
50 

158 
70 

192 
89 

226 
108 

248 
120 

268 
131 

286 

141 

307 
153 

356 
ISO 

372 
189 

237 

114 

\  3.0 

lrJ7 

/  117 

\    47 

174 
79 

194 
90 

210 
99 

225 
107 

239 
115 

253 
123 

270 
132 

295 
146 

334 
168 

365 
185 

399 
204 

246 

119  . 

\  2.0 

198 

1728°—  20— Bull.  191- 
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Table  17. — Marketing  and  analytical  datafbr  gasolines 
PENNSYLVANIA-  Continued. 


s 

Price  (cents 

per  gallon). 

Gravity. 

City. 

c 
2 

•a 
o 

Color. 

Odor. 

3 

s 

>> 
> 

a 

a 

— 
S 

o 

03 

6u0 

■a 

C3 
H 

o 
a 

ex 
o 

3 

5 

■J. 

o 

c3 

DO 

« 

^ 

- 

~ 

Pi 
02 

199 

Pittsburgh 

202 

F. 

2.5 

W.W. 

Good.... 

1- 

± 

1 1.  726 

62.8 

200 

do 

119 

F. 

28 

. 

W.W. 

Good.... 

3.0 

± 

.724 

63.  4 

201 

2 

G. 

27 

W.W. 

Good.... 

1- 

± 

.  725 

63.1 

202 

do 

do 

do 

18 
202 
202 

E. 

D. 
D. 

AY.  W . 
W.W. 

w.  w . 

Good 

.729 
.731 
.684 

62.0 
61.5 

74.7 

203 

O.K.... 
O.K.... 

1- 
1— 

± 

204 

TEBTKESSEE. 


205 

6 
2 

F. 
F. 

23 
23 

21 
21 

W.W. 
W.W. 

O.K.... 
O.K.... 

1- 
1- 

0.743 
.734 

5S.4 
60.7 

206 

do 

207 

do 

235 

G. 

23 

21 

W.W. 

O.K.... 

1- 

+ 

.745 

57.9 

20S 

do 

17 

F. 

25 

23 

w.w. 

O.K.... 

1- 

- 

.739 

59.4 

209 

do 

6 

F. 

23 

21 

Y.T.. 

O.K.... 

1- 

+ 

.742 

58.7 

210 

do 

50 

G. 

23 

21 

w.w. 

O.K.... 

1- 

+ 

.743 

58. 4 

211 

do 

6 

F. 

23 

21 

w.w. 

O.K.... 

1- 

+ 

.743 

58.4 

212 

do 

42 

R. 

w.w. 

O.K.... 

1- 

~ 

.749 

56.9 

TEXAS. 


213 

Pallas 

1 

2 

F. 
F. 

22 
22 

21 
21 

W.W. 
W.W. 

O.K.... 
O.K.... 

1- 
1- 

- 

0.745 

.738 

57.  9 

214 

do 

59.7 

215 

do 

15 

F. 

22 

21 

w.w. 

O.K.... 

1- 

± 

.738 

59.7 

216 

do 

64 

F. 

22 

21 

w.w. 

O.K.... 

1- 

+ 

.751 

56.4 

217 

do 

9 

F. 

22 

21 

w.w. 

O.K.... 

1- 

- 

.748 

57.2 

21^ 

El  Paso  

111 

F 

27 

w.w. 

Good.... 

1- 

- 

.735 

60.5 
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collected  in  the  1917  survey,  arranged  by  States — Continued. 

PENNSYLVANIA  -Continued. 


Distillation. 
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u 

t 

= 
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0 
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O 

- 

— 

| 
1 

F* 
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1 
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03 
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© 
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S 

03 
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z 

0 

= 
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< 

03 

0 
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52 
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| 

71 

/  93 
\  34 

/    90 
\    32 

f  122 
\    50 

/  153 
\    67 

/  115 
\    46 

/    90 
\    32 

138 
59 

145 

183 

180 
82 

171 

77 

108 

162 
72 

194 
90 

199 
93 

305 

96 

194 
90 

120 

4" 

190 

234 
112 

212 
100 

221 
105 

212 
100 

136 
58 

210 
102 

259 
126 

226 
108 

235 
113 

230 
110 

156 
69 

239 

115 

266 

130 

239 
115 

248 
120 

244 

11s 

17S 
81 

259 

126 

302 
150 

253 
123 

261 
127 

261 
127 

205 
96 

277 
136 

316 
158 

270 
132 

279 
137 

277 
136 

232 
111 

297 
147 

336 
169 

291 
144 

300 
149 

295 
146 

262 
128 

334 

168 

370 
188 

324 
162 

333 

167 

324 

162 

315 
157 

392 
200 

354 
179 

365 
185 

360 
182 

401 
205 

401 
205 

397 
203 

408 

209 

390 

199 

390 
190 

237 
114 

264 

129 

246 
119 

257 
125 

246 
119 

199 
93 

}  3.0 
1 2.5 

},„ 

}l.O 

},8 

\  5.0 

199 
200 
201 
202 
203 
204 

TENNESSEE. 


f  lis 

\     48 

1SI1 
82 

21)1 
94 

219 
104 

234 
112 

25:i 
121 

26s 
131 

284 
140 

311 
lie 

345 

174 

381 

194 

410 

2111 

257 
125 

},.o 

205 

/   115 
\     46 

172 
78 

194 
90 

210 
99 

225 

107 

239 
115 

252 
122 

273 
134 

286 
141 

329 
165 

365 
185 

394 
201 

243 
117 

},.. 

206 

/    lis 
i     48 

180 
82 

203 

95 

219 
104 

235 
113 

253 
123 

273 
134 

293 
145 

329 
165 

374 

421 
216 

464 

240 

268  '1  1  0 
131   /  L 

2 '7 

f   131 
\     55 

198 
92 

228 
109 

228 
109 

239 

115 

252 
122 

255 
124 

268 
131 

289 

143 

322 

161 

342 
172 

35S 
181 

252   I   „  0 
122   /  A0 

208 

/    122 
\     50 

181 
83 

205 
96 

221 

105 

237 
114 

252 
122 

268 
131 

286 
141 

313 
156 

349 
176 

383 
195 

405 
207 

259  \      0 
126  '(  l-  ' 

209 

/    106 
\      41 

167 
75 

205 

96 

223 
106 

239 

115 

257 
125 

271 
133 

291 

144 

334 
168 

385 

196 

432 
222 

457 
236 

266  \  .  , 

i:-M   /  l0 

210 

J    122 
\     50 

183 
84 

203 
95 

221 
105 

235 
113 

2.50 
121 

257 
125 

288 
142 

311 

155 

347 
175 

383 

195 

419 
215 

257  \)   1 
125   )   lo 

211 

/    126 

\     52 

180 

82 

198 
92 

914 

» 

226 

108 

241 
116 

259 
126 

275 
135 

302 

150 

331 
166 

365 
185 

3S7 
197 

24"   \  1  0 
120   /  10 

212 

TEXAS. 


/    129 
\     54 

196 
91 

217 
103 

232 

111 

246 
119 

252 
122 

275 
135 

291 
144 

311 
155 

338 
170 

358 

181 

390 
199 

262 

12S 

f    117 
I     47 

176 
80 

199 
93 

216 
102 

230 
110 

243 
117 

261 
127 

279 
137 

302 
150 

336 
169 

369 

;n7 

4"1 
205 

252 
122 

>" 

f    120 
\     49 

183 

84 

205 
96 

223 

104 

237 
114 

250 
121 

266 
130 

286 

141 

306 
152 

338 
170 

367 
186 

399 
214 

255 

124 

}» 

/    136 

\     58 

194 
90 

208 
98 

223 
106 

234 
112 

246 
119 

261 
127 

275 
135 

293 
145 

318 

159 

342 
172 

363 
184 

250 
121 

}'■» 

/    145 
\     63 

194 
90 

212 
100 

226 
108 

239 

115 

255 
124 

271 
133 

288 
142 

316 
158 

354 

179 

392 
200 

437 
225 

26S 
131 

>■» 

/     95 
\     35 

131 
55 

165 

74 

198 

92 

230 
110 

253 
123 

273 

134 

298 
148 

320 
160 

356 
180 

410 
210 

248 

120 

}  2.2 
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Table  17.  —Marketing  and  analytical  data  for  gasolines 
TEXAS— Continued. 


219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
22S 
230 
231 
232 
233 
234 
235 
236 
237 


El  Pa-=o 

Fort  Worth. 

....do 

....do 

....do 

....do 

....do 

....do 

Galveston. . . 

do 

do 

do 

Houston 

do 

do 

do 

do 

do 

do 


F. 
F. 
1 

90  I  F. 
15  F. 
2  F. 
71  F. 
71 


F. 
F. 
G. 
F. 
F. 
F. 
F. 
F. 
F. 
F. 


Price  (cents 

per  gallon). 


2 

1 

1 

15 

161 

2 

9 

102 

43 


Color. 


Odor. 


W .  W . 

W.W. 

w.w. 
w.w. 
w.w. 

w.w 

w.w. 

w.w. 

w.w. 

w.w. 

w.w. 

w.w. 

Blue 
cast. 

W.W. 
W.W. 

w.w. 
w .  w . 

w.w. 
w.w. 


Good.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 
O.K.. 


Gravity. 


1- 

— 

0.753 

1- 

- 

.751 

1- 

- 

.752 

1- 

± 

.735 

1- 

- 

.737 

1- 

± 

.741 

1- 

- 

.742 

1- 

- 

.765 

1- 

- 

.713 

1- 

- 

.742 

1- 

± 

.739 

1- 

- 

.740 

1- 

- 

.749 

1- 

- 

.744 

1- 

- 

.751 

1- 

± 

.740 

1- 

- 

.740 

1— 

- 

.733 

1- 

- 

.746 

238 
239 

240 


UTAH. 


10 

10 
10 

G. 

G. 

F. 

33 
33 
34 

W.W. 
W.W. 
W.W. 

O.K.... 
O.K.... 
Cracked. 

1- 
3.0 
5.0 

± 

0.75S 

.751 
.  751 

54.7 
5X4 
5J.4 

....do 
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collected  in  the  1917  surra/,  arranged  by  States — Continued. 

TEXAS-  Continued. 


Distillation. 

1 

'3   . 
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1 

a 
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cd 

M 

o 
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o 

M 

03 
1 
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o 
u 
CD 
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8 

M 

03 

| 

C 
o 
o 

<D 

ft 
o 

1 

o 

cd 

o> 
o 

i-i 

1 

a 

CD 
O 
[_ 
CD 

ft 

Q 

k. 

03 

a 
1 

s 

03 

a 
1 

o 

ej 

o. 

03 

a 
1 

a 
u 

CD 

a 

u 

03 

a 
1 

<D 
CD 
u 
CD 

ft 
O 

en 

03 

a 

a 

CD 
O 

S 
ft 
lO 

03 

c 
o 

ft 

•~ 
A 

J 

'3   . 

11 
«  ft 
a 
> 

§^ 

.2   CD 

=3   CD 

S 

c 

a 

03 

j   lis 
I     48 

1ST 
86 

217 
103 

235 
113 

250 
121 

264 

129 

277 
136 

293 
145 

311 
155 

338 
170 

365 
185 

3s:{ 

195 

261 
127 

I  L0 

219 

(    122 
\     50 

185 

85 

207 
97 

223 
106 

239 
115 

253 
123 

275 
135 

298 

14S 

327 
164 

372 
189 

419 
215 

460 
238 

270 
132 

}  1.5 

220 

/   126 
\     52 

187 
86 

207 
97 

216 
102 

248 
120 

255 
124 

284 
140 

298 
148 

327 
164 

365 

185 

410 
210 

457 
236 

270 
132 

I  L0 

221 

/   124 
\     51 

ITS 
81 

198 
92 

210 
99 

214 
101 

235 
113 

252 
122 

27'i 
132 

289 

143 

318 
159 

342 
172 

367 
186 

241 
116 

|  1.5 

222 

1    12(1 
/     49 

174 
79 

198 
92 

214 
101 

228 
109 

243 

117 

253 
123 

277 
136 

300 
149 

331 
166 

365 
185 

394 
201 

248 
120 

}  1.5 

223 

/    104 
\     40 

185 
85 

201 
94 

217 
103 

237 
114 

252 

122 

273 
134 

286 
141 

315 
157 

345 
174 

379 
193 

399 
204 

255 
124 

}  2.0 

224 

/   120 
\     49 

174 
79 

194 
90 

208 

98 

221 
105 

232 

111 

244 
118 

262 
128 

280 
138 

309 
154 

338 
170 

363 

184 

237 
114 

}  1.5 

225 

/    107 
I     '5 

228 
109 

243 
117 

253 
123 

262 
128 

273 
134 

284 
140 

298 
148 

315 
157 

338 
170 

361 
183 

392 
200 

277 
136 

}  1.0 

226 

/   117 
I     47 

183 
84 

203 
95 

228 
109 

246 
119 

261 
127 

275 
135 

293 
145 

313 
156 

338 
170 

365 

185 

399 
204 

259 
126 

}  2.0 

227 

/    133 
\     56 

189 

87 

210 
99 

225 
107 

239 

115 

253 

123 

270 
132 

288 
142 

311 
155 

338 
170 

367 
186 

397 
203 

259 
126 

1  1.0 

228 

/   120 
\     49 

187 
86 

207 
97 

221 
105 

234 
112 

244 

118 

257 
125 

275 
135 

297 
147 

327 
104 

356 
180 

394 
201 

252 
122 

}  1.5 

229 

/    HI 
\     44 

183 

84 

198 
92 

225 
107 

244 
118 

261 
127 

280 
138 

297 
147 

316 
158 

345 
174 

374 
190 

406 
208 

261 
127 

}  1.5 

230 

/    122 
\     50 

192 

89 

216 
102 

234 
112 

248 
120 

262 

128 

279 
137 

293 
145 

313 
156 

338 
170 

363 
184 

396 
202 

262 

128 

|  1.5 

231 

/    129 
\     54 

189 

87 

208 
98 

225 
107 

237 
114 

252 
122 

264 

129 

279 

137 

300 
149 

324 
162 

352 

178 

388 

198 

253 
123 

|  1.5 

232 

1    129 
\     54 

189 

87 

212 

100 

230 

110 

248 
120 

268 
131 

289 

143 

304 
151 

342 

172 

379 
193 

419 
215 

450 
232 

277 
136 

}  1.0 

233 

.    131 
\     55 

190 

88 

208 
98 

221 
105 

234 
112 

257 
125 

275 
135 

297 
147 

311 
155 

327 

164 

356 

180 

396 

2U2 

259 
126 

y  i.o 

234 

/    124 
I     51 

192 
89 

214 
101 

230 
110 

244 
118 

259 
126 

277 
136 

295 
146 

315 
157 

347 
175 

374 
190 

4' '3 
206 

264 
129 

y  i.o 

235 

V    129 
/     54 

172 

78 

189 

87 

201 
94 

212 
100 

223 
106 

241 
116 

248 

120 

266 
130 

298 
148 

327 
164 

365 

185 

110 

y  1.5 

236 

f    138 
\     59 

198 
92 

217 
103 

230 
110 

243 
117 

255 
124 

268 
131 

279 
137 

300 
149 

316 
158 

343 

173 

370 
188 

255 

124 

y  i.o 

237 

• 

XTT 

AH. 

/   140 

\     00 

192 

89 

207 
97 

217 
103 

226 
108 

235 

113 

248 

120 

262 

128 

277 
136 

3"2 
150 

331 
166 

363 

1S4 

243 

117 

}l.O 

238 

/   135 
\     57 

185 

85 

208 
98 

223 
106 

239 

115 

2  ".3 
123 

270 
132 

288 
142 

311 
155 

347 

175 

378 

192 

403 
206 

201 
127 

y  i.o 

239 

/   109 
\     43 

178 
81 

212 
100 

237 
114 

257 
125 

275 
135 

293 
145 

311 
155 

333 
1G7 

363 
184 

3«) 
199 

406 
208 

271 
133 

y  1.5 

240 
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Table  1. . — Marketing  and  analytical  data  for  gasolines 
UTAH—  Continued. 


i 

Price  (cents 
per  gallon). 

S 

Gravity. 

City. 

6 
a 

03 

— 

1 

t- 

-r 
- 

<D 

*C 

1 

Color.'2 

Odor. 

a 
o 

3 

a 

CD 

:- 

o 

c 
o 
0 

7. 

'3 

o 
to 

03 

C3 

>> 

1 

to 
O 

G 

'3 
o 

<co 

5 

0 

£ 

M 

CO 

n 

241 

Milford 

10 

F. 

40 

W.W. 

O.K.... 

3.0 

± 

0.750 

56.7 

242 



Sunnyslde 

10 
10 

G. 

F. 

w.w. 

w.w. 

O.K.... 
Cracked. 

3.0 
6.0 

± 

.751 
.750 

56.4 
56.7 

243 

35 

244 

Sail  LakeCity 

10 

F. 

33 

... 

w.w. 

o.K 

1- 

± 

.759 

45.5 



100 

F. 

28 

w.w. 

O.K.... 

1- 

- 

.748 

.37.  2 

,;, 

100 

F. 

28 

w.w. 

O.K.... 

1- 

- 

.751 

56.4 

247 



121 

F. 

28 

w.w. 

O.K.... 

1- 

- 

.756 

5.5.  2 

24- 



121 

G. 

28 

w.w. 

O.K.... 

1- 

- 

.  755 

55.4 

■ 

do 

100 

G. 

26 

w.w. 

O.K.... 

1- 

- 

.  750 

56.7 

i:,  ■ 

do 

10 

F. 

28 

w.w. 

O.K.... 

1- 

- 

.7.-4 

55.  7 

251 

do 

100 

G. 

28 

w.w. 

O.K.... 

1- 

- 

.755 

55.  4 

252 

100 
121 

G. 

F. 

28 
28 

w.w. 
w.w. 

O.K.... 
O.K.... 

1— 

— 

.756 

.755 

55.2 
55.4 

d.- 

25 1 



12i 

F. 

28 

w.w: 

O.K.... 

1- 

- 

.757 

.54.9 

do 

100 

F. 

28 

w.w. 

O.K.... 

1- 

- 

.751 

56.4 

this  column  listribaiting  station";  F,  "  filling  station":  G,  "garage'';  R, 

ition";    i'.  "tank  wagon";  W,  "warehouse";  X,  "  retail  store." 
v>  .  w\.  "water  white";  V.  "yellowish";  S.  Y.,  "slightly  yellow";  B.  T.,  '■' blue  tint." 


:  refinery ' 
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collected  in  the  t911  survey,  arranged  by  States     Continued. 

UTAH— Continued. 


a 

'3  . 

o 

1 

/  122 
\  50 

r  us 

\  48 

/  113 
\  45 

J  140 
\  60 

(  111 
\  44 

f  127 
\  53 

f  131 
\  55 

Distillation.3 


129 
54 


124 
51 


129 

5! 


1 14 
62 


133 
56 


13". 
57 


133 
56 


183 

84 


192 
89 


169 

76 


194 
90 


165 

74 


1  S3 
84 


172 


178 
81 


169 

76 


176 


183 
84 


180 

82 


189 

87 


178 
81 


176 
80 


207 
97 


207 
97 


203 
95 


208 
98 


190 


199 

9  3 


190 


196 

91 


189 

87 


194 

9(1 


198 

92 


194 

91) 


205 


194 

90 


226 

IDS 


226 
108 


232 
111 


226 
108 


207 
97 


212 

100 


205 
96 


208 


203 
95 


207 
97 


20S 


205 

9., 


216 

11)2 


21.7 
97 


208 


244 

lis 


266 
130 


239 
115 

2-55 
124 

255 
124 

275 
135 

22S 
109  # 

235 
113 

219 
101 

232 
111 

221 
105 

232 

111 

216 
102 

225 

107 

217 
103 

226 
108 

216 
102 

228 
109 

216 
102 

226 
108 

217 
103 

226 
108 

217 
103 

226 
108 

226 
108 

235 
113 

219 

104 

228 
109 

219 

104 

232 
111 

2S4 

140 


270 
132 


293 
145 


248 
120 


24H 
119 


243 
117 


237 
114 


237 
114 


211 
116 


235 
113 


237 

in 


235 
113 


246 
119 


241 
116 


244 
118 


311 
155 


2S9 
113 


316 
158 


2ii2 
128 


261 
127 


2  is 
120 


252 
122 


248 
120 


257 
125 


250 
121 


252 
122 


252 
122 


255 
124 


252 
122 


259 
126 


338 
170 

374 
190 

311 
155 

317 
175 

338 

170 

365 
185 

279 
137 

302 
150 

282 
139 

313 
156 

273 
134 

297 
147 

268 
131 

293 
145 

264 
129 

286 
141 

275 
135 

302 

150 

266 
130 

289 
143 

266 
130 

291 
144 

266 
130 

2S9 
143 

277 

136 

304 
151 

266 
130 

289 

143 

279 
137 

307 
153 

a 

C3 

a 
1 

o 

u. 

o 

p. 

.s 

o 
A 

406 
208 

430 
221 

383 

195 

209 

39, 
201 

410 
210 

325 
163 

363 
184 

351 

177 

381 
194 

324 
162 

354 
179 

318 

159 

343 
173 

307 
153 

338 
170 

331 

166 

361 
183 

313 

156 

331 
166 

316 

158 

340 
171 

315 
157 

329 
165 

338 
170 

351 
177 

315 
157 

331 

166 

340 
171 

370 
188 

271 
133 


261 
127 


270 
132 


244 

118 


237 
114 


|  2.0 


13   /  l" 


113 


230 
110 


230 
110 


234 
112 


228 

109 


234 
112 


230 
110 


241 
116 


232 
111 


239 
115 


|  2.0 


}  2.0 


1.5 


241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
2-52 
253 
254 
255 


3  For  each  sample  the  upper  line  of  figures  are  in  degrees  Fahrenheit  and  the  lower  line  in  degrees 
centigrade. 
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Table  18. — Data  on  tests  ;<  olh  cUd  in  the  1917  survey,  arranged  to  show  refining 

j,i  tu-i!<;  of  different  com  j:in>  ii  :■■. 

LARGE  REFINERS  AND  MARKETERS. 


u 

c 

— 

Gravity. 

r>i  filiation.2 

6 
t 

09 
CO 

i, 

a 

- 
— 
= 

o 
O 

c 

o 
"o 
O 

o 
•a 

o 

z   4 

-  - 
03 

- 

| 

o 

O   03 
P-fcfi 

©  . 

■-  0 

'-- 
R 

h 

_  s 

+3  tjo 

P.S 
o 

3  . 

-- 

o 
•a 

g 

a 

'o 
& 
>> 

(-1 

n 

A  verage 
boiling 
point.        j 

3 

i 

w.  w. 

0.  K.... 

1- 

- 

0.  74.5 

57.9 

/  113 

216 
102 

255 
124 

349 
176 

403 
206 

266 
130 

11 

1 

w.  w. 

O.  K.... 

1- 

± 

.745 

57.9 

/  104 
\   40 

98 

268 
131 

370 
188 

464 
240 

273 
134 

33 

1 

w.  w. 

O.  K.... 

2.0 

+ 

.74.5 

57.9 

f  122 
\      50 

201 
94 

2.57 
125 

365 
185 

426 
219 

266 
130 

36 

1 

w.  w. 

0.  K.... 

2.5 

+ 

.742 

58. 7 

/  120 

\   49 

205 
96 

262 
128 

369 
187 

428 
220 

268 
131 

40 

1 

w.  w. 

O.  K.... 

1.0 

- 

.743 

58.4 

/  118 

1   48 

.  205 
96 

259 
126 

365 

185 

426 
219 

266 
130 

42 

1 

w.  w. 

O.  K.... 

4.0 

- 

.750 

56.7 

(     129 
I   54 

205 
96 

261 
127 

365 
185 

426 
219 

264 
129 

43 

1 

w.  vv. 

0.  K.... 

3.0 

- 

.746 

57. 7 

/  129 
I   54 

205 
96 

244 
118 

367 
186 

421 

216 

264 
129 

47 

1 

w.  w. 

0.  K.... 

1- 

- 

.737 

60.0 

f  106 

194 
90 

261 
127 

347 
175 

396 
202 

255 

124 

49 

.1 

\V.  \Y. 

0.  K-... 

1- 

- 

.737 

60.0  {  » 

201 
94 

250 

121 

340 
171 

392 
200 

255 

124 

66 

1 

w.  w. 

0.  K.... 

'- 

- 

.743 

^    {  "S 

207 
97 

266 
130 

317 
17.5 

201 
205 

264 
129 

70 

1 

w.  w. 

O.  K.... 

4.0 

- 

.741 

58.9  {  ™ 

194 
90 

264 
129 

331 

166 

372 
189 

2.53 
123 

86 

1 

S.  Y.. 

O.K.... 

2.0 

- 

.750 

-at/  126 
°6-7  \   52 

228 
109 

266 
1-30 

356 
180 

410 
210 

271 
133 

88 

1 

w.  w. 

0.  K.... 

1- 

- 

.750 

-r  7  7  !35 
°6"7  \   57 

217 
103 

266 
130 

349 
176 

424 
218 

270 
132 

90 

1 

w.  w. 

O.K.... 

1- 

- 

.745 

57  9  i  122 
0/-y  \   50 

194 
90 

246 
119 

329 

165 

363 
184 

246 
119 

98 

1 

w.  w. 

Good.... 

1- 

.736 

60.2  {  "8 

198 
92 

244 
118 

327 

164 

376 
191 

248 
120 

124 

1 

w.  w. 

O.K.... 

2.0 

.749 

56.9  {  ™ 

210 
99 

257 
125 

356 

180 

406 

208 

264 
129 

127 

1 

w.  w. 

O.  K.... 

1.0 

± 

.747 

-  {  «3 

20S 
98 

257 
125 

352 

178 

405 
2U7 

261 
127 

128 

1 

w.  w. 

0.  K.... 

1.0 

± 

.748 

57.2  {  ■» 

201 
94 

253 
123 

345 

174 

399 
204 

255 
124 

189 

1 

w.  w. 

0.  K.... 

1- 

.738 

*>-7  {  1 

199 
93 

248 
120 

331 
166 

379 
193 

250 

121 

213 

1 

vv.  w. 

O.  K.... 

1- 

_ 

.745 

«■•  {  'H 

217 
103 

252 
122 

338 
170 

390 
199 

262 
128 

221 

1 

w.  w. 

0.  K.... 

i — 

- 

.752 

56.2  {  «g 

207 
97 

255 

124 

365 

185 

457 
236 

270 
132 

230 

1 

w.  w. 

O.  K.... 

1- 

.740 

^|{^ 

198 
92 

261 

127 

345 

174 

406 
208 

261 
127 

231 

1 

B.  T.. 

0.  K-... 

1_ 

.749 

56.9 

:/  122 

i\   50 

216 

102 

262 

ljs 

338 

170 

396 

202 

262 
123 

1  W.  \V.,  "water  white";  Y;  "yellow 
tint". 

2  For  each  sample,  the  upper  line  of 
centigrade. 


iah";  Y.  T.,  "yellow  tint";  S.  Y.,  ' 
figures  are  in  degrees  Fahrenheit 


slightly  yellow";  B.  1 
and  the  lower  line  it 


.,  "blue 
degrees 
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Table  18. — -Data  on  tests  nj gasoline  collected  in  the  1917  survey,  arranged  to  show  refining 
practice  of  different  companies — Continued. 

LARGE  REFINERS  AND  MARKETERS-Continuod. 


a  a 
I? 

3 

Grav 

ity. 

Distillation. 

6 
I 

CI] 

CO 

1 
d 

a) 

-- 

s 

3 
O 

c 

3 

o 

o 

I 
u 
o 

i 

o 

03  C3 

to 

03     •       | 

®  a 

h  H 
03  J5 

_  o 
C3  £* 
33  to 

3  . 

fed 
&i 

o 

C-l 

c 

03  2 

p-S 

o 

03     . 

e-S 

o 

i 

o 

ft 
>. 

03  6J0 
=3--     . 

>J2  ft 

6 

2 

W.  W. 

0.  K.... 

i- 

- 

0.739 

59.4 

J     118 
\      48 

198 
92 

232 
111 

329 
165 

401 
205 

246 

119 

56 

2 

w.  w. 

O.  K.... 

i- 

- 

.737 

60.0 

/     126 
\      52 

205 
96 

246 
119 

329 

165 

405 

207 

2.53 
123 

59 

2 

w.  w. 

O.  K.... 

i- 

- 

.736 

60.2 

/     H7 
I      47 

208 
98 

248 
120 

334 
168 

401 
205 

255 
124 

64 

2 

w.  w. 

O.  K.... 

i- 

- 

.739 

59.4 

/     122 
\      50 

207 
97 

2,50 
121 

333 

167 

401 
205 

255 
124 

74 

2 

w.  w. 

0.  K.... 

i- 

.740 

.  59.2 

/     127 
\      53 

198 
92 

244 
118 

327 
164 

3,83 
195 

248 
120 

si 

2 

w.  w. 

O.  K.... 

i- 

- 

.741 

58.9 

f     124 
I      51 

194 
90 

244 
118 

334 
168 

387 
197 

248 
120 

87 

2 

B.  T.. 

(3) 

2.0 

- 

.744 

58.2 

/     124 
I      51 

203 
95 

246 
119 

334 
168 

396 

202 

253 

123 

198 

2 

w.  w. 

Good 

1- 

± 

.720 

64.4 

I      47 

194 
90 

239 
115 

334 

168 

399 
204 

246 
119 

201 

2 

w.  w. 

Good 

1- 

± 

.725 

63.1 

/     122 

\      50 

199 
93 

239 
115 

324 
162 

397 
203 

246 
119 

214 

2 

w.  w. 

0.  K.... 

1- 

- 

.738 

59.7 

(     117 
I      47 

199 
93 

243 
117 

336 
169 

401 
205 

252 
122 

224 

2 

w.  w. 

O.  K.... 

1- 

± 

.741 

58.9 

/    104 

\      40 

201 
94 

252 

122 

345 
174 

399 
204 

255 
124 

229 

2 

w.  w. 

0.  K-... 

1- 

± 

.739 

59.4 

/     120 
\      49 

207 
97 

244 
118 

327 
164 

394 
201 

252 
122 

234 

2 

w.  w. 

0.  K.... 

1- 

± 

.740 

59.2 

/     131 
\      55 

208 
98 

257 
125 

327 

164 

396 

202 

259 

126 

206 

2 

w.  w. 

O.  K.... 

1- 

- 

.734 

60.7 

/     115 
\      46 

194 
90 

239 
115 

329 
165 

394 
201 

243 

117 

50 

3 

\v.  w. 

O.  K.... 

5.0 

- 

.746 

57.7 

f    102 

\      39 

214 
101 

279 
137 

367 
186 

415 
213 

273 
134 

52 

3 

w.  w. 

O.  K.... 

5.0 

- 

.746 

57.7 

J     104 
\      40 

214 
101 

279 
137 

367 
186 

419 
215 

273 
134 

91 

3 

w.  w. 

(*) 

0.0 

- 

.748 

57.2 

f     108 

I      42 

217 
103 

261 
127 

356 

180 

415 
213 

270 
132 

97 

3 

S.  Y... 

Good 

3.5 

± 

.749 

56.9 

/     102 
\      39 

212 
100 

297 
147 

410 
210 

404 
240 

291 
144 

109 

3 

\v.  w. 

(s) 

4.0 

+ 

.744 

58.2 

/     100 
\      38 

208 

98 

280 
138 

392 
200 

437 
225 

279 
137 

32 

4 

w.  w. 

0.  k\... 

1- 

+ 

.737 

60.0 

1     133 
\      56 

208 

98 

257 
125 

352 

178 

412 
211 

262 
128 

37 

4 

w.  w. 

0.  K.... 

1- 

+ 

.739 

59.4 

f    124 
t      51 

205 

96 

253 
123 

349 
176 

410 
210 

261 
127 

116 

4 

w.  w. 

O.  K.... 

1- 

± 

.742 

58.7 

/     158 
\      70 

208 

98 

239 
115 

313 
156 

369 
187 

248 
120 

69 

5 

w.  w. 

O.K.... 

1- 

+ 

.741 

58.9 

/    HI 
\      44 

185 
85 

243 
117 

329 

185 

365 
185 

239 

115 

73 

5 

w.  w. 

3  Like  l 

O.  K.... 
erosene. 

4.0 

+ 

«  Arc 

.746 
>matic. 

57.7 

/     129 
\      54 

-L 

216 
102 

ike  "cr 

264 

129 

icked" 

336 
169 

distilla 

385 

1       196 

te. 

262 

128 
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266 
130 

360 
182 

424 
218 

216 
102 

253 
123 

338 
170 

408 
209 

*  Like  ••'cracked  "  distillate. 
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Table  IS.—  Data  on  tests  of  gasoline  collected  in  tin  1917  survey,  arranged  to  show  refining 
practice  of  ''•'/?'.  n  nt  companies — Continued. 


SMALL  REFINERS— Continued. 


- 

5 

Gravity. 

Distillation. 

6 
55 
a 

if 
- 
r. 

1 

> 

£ 

c 

U 

50 

o 
"o 
O 

■a 

c 

3  _; 
cS  = 

s-  o 
~  Zt 

C3 

a 

- 

a 
o 

o 
O 

°  "> 

<D  OS 

P.  64 

m 

©  . 

Si 

©-; 
A 

-i 
"St; 

_"o 

•a  ~ 

©  . 

o 

3  . 

p<S 

8 

©  . 

o 

OS 

•s 

& 
u 

©  sx> 

SP-   . 

©  aS 

< 

210 

w.w. 

O.K.... 

1- 

± 

0.743 

58.4 

f  106 
I   41 

205 

96 

257 
125 

385 
196 

457 
236 

266 

130 

75 

w.w. 

1- 

- 

.745 

57.9 

/  140 
I   60 

217 
103 

264 
129 

338 
170 

3S1 
194 

264 
129 

114 

52 

w.w. 

■  ;.. 

l- 

+ 

.743 

5S.4 

/  140 
I   60 

208 
98 

248 
120 

343 
173 

417 
214 

261 
127 

45 

54 

s.  y.. 

O.K....   1- 

+ 

.738 

59.7 

J  109 
I   43 

201 
94 

261 
127 

369 

187 

410 

210 

264 
129 

54 

54 

S.  Y.. 

O.K.... 

l- 

+ 

.739 

59.4 

/  118 

I   48 

201 
94 

264 
129 

3S3 

195 

455 
235 

273 
134 

63 

56 

w.  w. 

0.  K.... 

1- 

- 

.735 

60.5 

/  127 
I   53 

221 
105 

279 
137 

378 
192 

437 
225 

280 
138 

77 

60 

w.  w. 

0.  K.... 

4.0 

+ 

.737 

60.0 

/  124 
I   51 

212 
100 

257 
125 

320 
160 

365 
185 

253 
123 

pi 

61 

w.  w. 

i food 

1- 

± 

.691 

72.6 

/   86 
\   30 

144 

62 

194 
90 

327 
164 

394 
201 

210 
99 

108 

63 

Y.  T.. 

1- 

+ 

.742 

58.7 

J  127 
V   53 

207 
97 

252 
122 

352 
178 

426 
219 

262 
[28 

216 

64 

W.W. 

O.K.... 

1- 

+ 

.751 

56.  4 

J  136 

1   5S 

20S 
98 

246 
119 

318 

159 

363 
184 

259 
121 

185 

65 

W.W. 

0.  K.... 

1- 

± 

.742 

58.  7 

/  131 
I   55 

212 
100 

259 
126 

170 

387 

197 

261 
127 

158 

67 

W.  W. 

O.K.... 

1- 

± 

.736 

60.2 

/  127 
I   53 

208 
98 

259 
126 

349 
176 

401 
205 

262 
128 

80 

68 

w.  w. 

O.K.... 

1- 

- 

.739 

59.4 

/  140 
V   60 

216 
102 

262 
128 

347 
175 

399 
204 

266 
130 

69 

w.  w. 

0.  K.... 

1- 

- 

.734 

60.7 

(  133 
I   56 

203 
95 

234 
112 

304 
151 

360 
182 

241 
116 

14 

70 

w.  w. 

1- 

- 

.739 

59.4 

{   90 
I   32 

189 

87 

239 
115 

325 
163 

379 
193 

239 
115 

25 

'" 

w.w. 

Good.... 

1- 

± 

.772 

51.3 

/  100 
I   38 

244 
118 

291 
144 

381 
194 

448 
231 

291 
144 

26 

70 

w.w. 

Good.... 

1- 

± 

.720 

64.4 

/   95 
I   35 

149 

65 

217 
103 

333 
167 

3S5 
196 

223 
106 

29 

70 

w.  w. 

1- 

- 

.722 

63.9 

{   88 
I   31 

158 
70 

212 
100 

311 
155 

370 
188 

217 
103 

225 

71 

w.  w. 

O.  K.... 

1- 

- 

.742 

58.7 

{    120 
<■   49 

194 
90 

232 
111 

309 

154 

363 

184 

237 
114 

226 

71 

w.  w. 

O.K.... 

1- 

- 

.765 

53.0 

(  167 
<■   75 

243 
117 

273 
134 

338 
170 

392 
200 

277 
136 

24 

72 

w.  w. 

.. 

1- 

± 

.740 

59.2 

{  104 
1   40 

176 

SO 

217 
103 

288 

142 

347 
175 

219 
104 

22 

74 

w.w. 

1- 

- 

.740 

59.2 

(   95 
1   35 

171 

223 
106 

295 
146 

342 
172 

219 

104 

7 

75 

w.  w. 

0.  K.... 

1- 

- 

.738 

59.  7 

/  127 
1   53 

208 

98 

246 
119 

324 
162 

385 

196 

252 
122 

4 

75 

w.  w . 

O.K.... 

'- 

- 

.737 

60.0 

/  124 
\   51 

207 
97 

246 
119 

320 

160 

383 

195 

250 
121 

3  Like  kerosene. 
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Table  18. — Data  on  tests  of  gasoline  coUected  in  the  1917  mryey,  wrrangedto  show  refining 
practice  of  different  companies — Continued. 

SMALL,  REFINERS— Continued. 


d 

- 
03 
P. 

a 

o 

3 
a 

o 

c 

a 

03 

a 

I 

u 

o 

a 
o 

a 

Gravity. 

Distillation. 

6 

y, 

o 
p, 

5 

C3 
J. 

4>  03 
CO 

©  . 

'3  *5 

.a  .5 

_  o 

03  P( 

c 

a>  . 
°.« 
fees 

o 

»  . 
II 

s 

I  . 

&a 
s 

O 

c 

A  verage 
boiling 

point. 

lss 

7" 

w.  w . 

0.  K.... 

1- 

± 

0.732 

61.3 

/  122 

\   50 

189 

87 

230 

110 

322 
161 

383 
195 

239 
115 

71 

83 

\v.  w. 

O.K.... 

l- 

- 

.737 

60.0 

f  140 
\   60 

208 

98 

243 

117 

313 
156 

367 
186 

246 
119 

72 

83 

w.  w . 

O.  K.... 

i- 

- 

.737 

60.0 

f  129 
1   54 

210 
99 

246 
119 

311 
155 

365 
185 

248 
120 

23 

84 

w.w. 

flood 

1- 

- 

.728 

62.3 

;  ioo 

\   38 

174 
79 

216 
102 

288 
142 

340 

m 

217 
103 

14.') 

86 

w.w. 

0.  K.... 

— 

± 

.770 

51.8 

/  162 
\   72 

235 
113 

261 
127 

327 
164 

383 
195 

268 
131 

222 

90 

w.w. 

O.K.... 

± 

.735 

60.5 

J  124 
\      51 

198 
92 

235 
113 

318 
159 

367 
186 

241 
116 

159 

91 

w.  w . 

O.  K.... 

l- 

- 

.724 

63.4 

f  126 
\   52 

198 
92 

232 
111 

302 
1.50 

358 
181 

lis 

27 

92 

w.w. 

Good.... 

1- 

- 

.750 

56.7 

/  108 

I   42 

194 
90 

232 
111 

293 
145 

343 
173 

230 

110 

JOBBERS. 


30 

97 

W.W. 

O.K.  ... 

1- 

- 

0.743 

58.4 

{ 

133 

56 

210 
99 

259 
126 

354 
179 

405 
207 

264 

119 

98 

w.  w . 

O.K.... 

1- 

± 

.748 

57.2 

{ 

117 

47 

196 

91 

248 
120 

347 
175 

397 
203 

253 
123 

105 

99 

w.  w . 

Good.... 

1- 

- 

.736 

60.2 

< 

99 
37 

187 
86 

261 
127 

378 

192 

446 
230 

264 
129 

245 

100 

w.  w . 

O.K.... 

1- 

- 

.748 

57.2 

{ 

111 
44 

190 

88 

232 

m 

313 
156 

381 

194 

237 
114 

246 

100 

w.w. 

O.K.... 

1- 

- 

.751 

56.4 

{ 

127 
53 

199 
93 

232 
111 

297 
147 

354 

179 

2-35 
113 

249 

100 

w.  w . 

O.K.... 

1- 

- 

.750 

56.7 

: 

124 
51 

189 

87 

228 
109 

302 
150 

361 

1S3 

234 
112 

251 

100 

w.w. 

O.K.... 

1- 

- 

.  755 

55.4 

{ 

144 
62 

198 
92 

226 
108 

291 
144 

340 

171 

234 

112 

252 

100 

w.w. 

O.K.... 

1- 

- 

.756 

55.2 

{ 

133 
56 

194 
90 

226 
108 

289 
143 

329 

16.5 

230 
110 

2.55 

100 

w.  w . 

O.K.... 

1- 

- 

.751 

56.4 

{ 

133 
56 

194 
90 

232 
111 

307 
153 

370 

1S8 

239 

115 

236 

102 

w.  w . 

O.K.... 

1- 

- 

.733 

61.0 

{ 

129 
54 

189 

87 

223 
106 

298 
148 

365 
185 

230 
111) 

147 

106 

Y.T  .. 

O.K.... 

4.0 

+ 

.744 

58.2 

{ 

147 
64 

214 
101 

259 
126 

342 
172 

399 

204 

2.1 
L29 

60 

108 

w.  w . 

O.K.... 

1- 

- 

.742 

58.7 

< 

104 
40 

216 
102 

307 
153 

406 

208 

440 

230 

2.'.5 
I!''. 

94 

112 

w.  w . 

O.K.... 

1- 

- 

.744 

58.  2 

{ 

131 

55 

203 
95 

250 
121 

333 
167 

397 

203 

2.55 
124 

140 

112 

w.w. 

Good 

1- 

+ 

.743 

58.4 

i 

126 
52 

210 
99 

262 
128 

365 

185 

139 

226 

270 
132 

176 

113 

w.w. 

O.K.... 

1- 

- 

.745 

57.9 

{ 

113 
45 

199 
93 

264 
129 

390 
199 

182 

250 

273 
134 

260 
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Table  18. — Data  on  tests  6f  gasoline  coll-eeU  d  in  the  1917  survey,  arranged  to  show  refining 
practice  oj  different  companies — Continued. 


rOBBERS— Continued. 


i 

>> 

d 

33 

O 

o 

CD 

J, 

"5  a 

'-  B 
=  a 

03 

3 

_ 

Gravity. 

Distillation. 

6 

y. 

o 

IS. 

a 

M 

c 
o 

_ 

14 

o 

•a 

c 

J 
o 

o 
o 

0 

o 

OS  03 
V- 

do 

o   . 

Ji 

'3 

t— 1 

"3 

05     . 

o  .; 
i-1  is 

&g 

o 

CM 

c 

05     . 

o  .; 

05  2 

p.  a 

o 

113 

a 
a>  . 

o  .; 

05  2 

-  = 

S 

'c 

Pi 

>. 

•~ 

P 

»   0* 

tea 

~~~z 

< 

155 

114 

W.  W . 

O.K.... 

i- 

± 

0.740 

59.2 

f    131 
\      55 

203 

95 

246 
119 

338 

170 

406 
208 

255 
124 

95 

117 

W.  W . 

O.K.... 

i- 

- 

.742 

58.7 

1     136 
\      58 

210 
99 

248 

120 

333 
167 

401 
205 

257 
125 

200 

119 

w.  w . 

Good.... 

3.0 

± 

.742 

as.  4 

/      90 
\      32 

194 
90 

266 
130 

370 
188 

401 
205 

264 
129 

247 

121 

w.  w . 

O.K.... 

1- 

- 

.756 

55.2 

f     131 
\      55 

190 
88 

225 
107 

293 
145 

343 
173 

230 

110 

248 

121 

w.  w . 

0. K .  . . . 

1- 

- 

.  755 

«■*  \{    ^ 

196 
91 

226 
108 

286 
141 

338 
170 

230 

110 

253 

121 

w.w. 

O.K.... 

1- 

- 

.  755 

55.4    {     » 

205 
96 

235 
113 

304 
151 

351 
177 

241 
116 

254 

121 

w.  w . 

O.  K . . . . 

1- 

- 

.757 

54.9    {     H» 

196 
91 

228 
109 

289 
143 

331 
166 

232 
111 

93 

125 

w.  w . 

O.K.... 

1- 

- 

.738 

--{     "8 

221 

105 

252 
122 

343 
173 

419 
215 

268 
130 

197 

132 

w.  w . 

Good.... 

4.0 

- 

.70S 

v 

158 
70 

248 
120 

356 
ISO 

372 
189 

237 
114 

110 

134 

w.  w . 

Good.... 

1- 

- 

.744 

««K  Ji 

199 
93 

243 
117 

3S5 
196 

4.53 
234 

266 
130 

106 

136 

w.w. 

(5) 

3.0 

± 

.752 

««  {  tti 

221 
105 

286 
141 

392 
200 

459 
237 

288 
142 

38 

141 

w.w. 

0.  K.... 

1- 

± 

.742 

«4  ^ 

201 
94 

280 
138 

417 
214 

4S7 
253 

288 
142 

146 

141 

w.w. 

O.  K.... 

2.0 

+ 

.746 

™  {  ui 

228 
109 

273 
134 

354 
179 

423 
217 

279 
137 

21S 

141 

w.w. 

Good.... 

1- 

- 

.735 

60.5   {      11 

165 
74 

253 
123 

356 
180 

410 
210 

248 
120 

219 

141 

w.  w . 

Good.... 

1- 

- 

.753 

55.9  {    1» 

217 
103 

264 
129 

338 

170 

383 
195 

261 

127 

92 

142 

w.w. 

O.  K.... 

1- 

- 

.749 

56.9  {    «{ 

217 
103 

262 

128 

372 
189 

44> 
231 

273 
134 

115 

152 

V.  T.. 

Good.... 

1- 

- 

.689 

73.2   {      » 

127 
53 

172 
78 

295 
146 

338 

170 

187 
86 

76 

154 

w.w. 

O.  K.... 

4.0 

± 

.737 

-1-"   {      « 

196 
91 

244 
118 

313 
156 

361 

183 

243 
117 

55 

157 

w.  w . 

O.  K.... 

1- 

- 

.742 

58.7 

f      86 
\      30 

244 
US 

320 
160 

446 

230 

482 
250 

331 
166 

151 

158 

w.w. 

0.  K.... 

1- 

- 

.738 

59.7 

f    126 
\      52 

205 
96 

250 
121 

340 

171 

419 
215 

257 
125 

233 

161 

w.w. 

O.  K.... 

1- 

- 

.751 

56.4 

/     129 
I      54 

212 
100 

268 
131 

379 
193 

4.50 
232 

277 
136 

130     163 

w.w. 

O.  K.... 

1- 

- 

.  736 

60.2 

f    138 
\      59 

208 
98 

255 
124 

334 
168 

376 
191 

257 
123 

195      1  8 

w.w. 

1- 

± 

.  725 

631    \      50 

199 
93 

234 
112 

309 
154 

376 
191 

241 
116 

196 

168 

w.w. 

Good.... 

i 

1- 

± 

.  730 

61. 8 

/     147 
\      64 

207 
97 

237 
114 

325 
163 

388 

252 

122 

'  Like  •'  cracked  "  distillate. 
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Table  18. — Data  on  tests  of  gasoline  collected  in.  the  1917  survey,  arranged  to  show  refining 
<;'  different  co  mpanies — Continued. 

JOBBERS— Continued. 


172 


183 

183 
184 
184 
184 
184 
188 
189 
190 
190 
196 
2i  (2 
202 
2112 
211 
211 
211 
21") 


W.  AV 


O.  K... 


177      W.W.    O.  K.. 


Good... 

O.  K... 


181  W.  W 

181  W.W 

182  W.W.    O.  K.. 
)S3  W.W.;  O.  K.. 


W.W.  O.K... 
W.W.  O.  K... 
W.W.    O.  K.. 


W.  W 

w.  w 


O.  K.. 
O.  K.. 


1- 
3.0 


W.W.  O.K.. 

W.W.  O.K.... 

W.  W.  <>.  K.... 

W.  W.  O.  K.... 

W.  W.  O.K.... 


w.  w. 

W.W. 

w.  w. 
w.  w. 

W.W. 

w.  w. 

W.W. 

w.  w. 


Good 

Good.... 
O.  K... 
O.  K... 
O.  K... 
O.K... 
<).  K... 
Good 


1728°— 20— Bull.  1(.> 


o     * 

a 


Gravity. 


C-feb 

CO 


+ 
+ 
± 

± 

± 
± 
± 

-18 


0.740 
.740 
.742 
.742 
.741 
.702 
.748 
.747 
.747 
.722 
.741 
.713 
.734 
.739 
.745 
.  735 
.723 
.726 
.731 
.084 
.730 
.728 
.730 
.740 


P 


Distillation. 


_  o 


50  2  \l      131 
™-d    \      55 


59.2 
5S.7 
58.7 
58.0 
69.4 
57.2 
57.4 
57.4 
63.9 
58.9 
66.4 
60.7 
59.4 


60.5 
63.  0 
62.8 
61.5 
74.7 
61.8 
62. 3 
61.8 
59.2 


122 
50 


104 
40 


/  115 

\  46 

/  125 

\  54 


US 

48 

/  126 
\   52 


144 
62 

f    129 
\   54 

104 
40 

126 
52 

100 
38 

104 

40 

122 

50 

138 
59 

117 

47 

f  111 
\   44 

93 
34 

115 

46 

90 
32 

104 
40 


100 
38 


133 
56 


208 
98 


212 

100 


210 
99 


212 
100 


203 
95 


163 
73 


199 

93 


266 

IDS 


214 
101 


171 

77 


216 
K12 


160 

71 


207 
97 


207 
97 


217 
103 


217 
103 


181 

83 


162 
72 


194 
90 


120 
49 


192 

89 


181 

83 


183 

84 


205 
96 


253 
123 


257 
125 


257 
125 


259 
126 


544 

IIS 


196 
91 


246 
119 


26S 
131 


257 
125 


216 
102 


264 
129 


205 


270 
132 


250 
121 


257 
125 


275 
135 


223 

106 


239 
115 


244 
118 


17S 
81 


270 
132 


259 
126 


262 
128 


241 
116 


347 
175 


333 

167 


376 
191 


365 
185 


329 

165 


271 
133 


352 

178 


360 
182 


347 
175 


306 
152 


363 

184 


298 
148 


379 
193 


940 

17l 


329 
165 


379 
193 


315 
157 


334 
168 


324 
162 


315 
157 


343 
173 


358 
181 


354 
179 


329 
165 


424 
218 


387 

197 


453 
234 


4-12 
228 


390 
199 


374 
190 


424 

218 


414 
212 


419 
215 


374 

190 


424 
218 


360 
182 


428 

220 


415 
213 


365 

185 


435 
224 


405 
207 


401 
205 


390 
199 


390 
190 


392 
200 


408 
209 


406 
208 


401 
205 


261 
127 


259 
126 


270 
132 


268 
131 


252 
122 


208 


257 
125 


275 
135 


264 

129 


223 
106 


271 
133 


214 
101 


275 
135 


259 
126 


259 
126 


279 
137 


234 
112 


237 
114 


246 
119 


199 
93 


259 
126 


255 
124 


257 
125 


252 
122 
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Table  IS. — Data  en  tests  a/ gasoline  eoUeded  m  the  1917  surrey,  arranged  to  shou  refining 
practice  of  different  companies — Continued. 


JOBBERS  -Continued. 


104 

215 

83 

216 

173 

224 

1S9 

225 

141 

226 

57 

22^ 

207 

235 

138 

2^7 

112 

245 

10 

.    ■ 

B7 

250 

o 


•O 


w.  w. 
w.  w. 

Y.  T.. 

w.  w. 
w.  w. 
w.  w. 

w.  w. 

Y.  T.. 

w.  w. 
w.  w. 
w.  w. 


Good. 
O.  K. 
(3)— - 
O.  K. 

I  rOOd. 

o.  c. 

O.  K. 
(3)—- 
Good. 
O.  K. 
O.K. 


Gravity. 


Distillation. 


a  > 
02 


0.  731 
.741 
.744 
.  735 
.735 
.738 
745 
.733 
.740 
.743 
.737 


-I 


61.5 
58.9 

58.2 
60.5 
60.5 
59.7 

.57.  g 

61.0 
59.2 
58.4 
60 


c  — 


«.{ 


124 
51 


142 
61 


140 
60 


126 

52 


108 
42 


104 
40 


118 
48 


127 
53 


138 
59 


122 
50 


126 
52 


210 
99 


212 
100 


203 

95 


189 
87 


221 

105 


203 

95 


199 
93 


207 
97 


190 


199 
93 


©  5 


228 
109 


248 
120 


252 
122 


232 
111 


230 
110 


273 
134 


253 
123 


239 
115 


235 
113 


232 
111 


235 
113 


3 

i    . 
■  _i 

3  § 

L  = 

r 

| 

& 
>> 

315 

388 

157 

197 

325 

384 

163 

194 

351 

397 

177 

203 

304 

3S6 

151 

180 

316 

374 

158 

190 

367 

428 

186 

220 

374 

190 

240 

306 

352 

152 

178 

297 

352 

147 

320 

381 

160 

194 

313 

367 

156 

186 

U.  - 


237 
114 


253 
123 


201 
127 


237 
114 


235 
113 


273 
134 


268 
131 


239 
115 


241 
116 


241 
116 


243 
117 
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PUBLICATIONS  ON  PETROLEUM  TECHNOLOGY. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until  the 
edition  is  exhausted.  Requests  for  all  publications  can  not  be 
granted,  and  to  insure  equitable  distribution  applicants  are  requested 
to  limit  their  selection  to  publications  that  may  be  of  especial  in- 
terest to  them.  Requests  for  publications  should  be  addressed  to 
the  Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications  avail- 
able for  free  distribution  as  well  as  those  obtainable  only  from  the 
Superintendent  of  Documents,  Government  Printing  Office,  on  pay- 
ment of  the  price  of  printing.  Interested  persons  should  apply  to  the 
Director,  Bureau  of  Mines,  for  a  copy  of  the  latest  list. 

PUBLICATIONS    AVAILABLE    FOR   FREE    DISTRIBUTION. 

Bulletin  134.  The  use  of  mud-laden  fluid  in  oil  and  gas  wells,  by  J.  O.  Lewis  and 
W".  F.  McMurray.     1916.     86  pp.,  3  pis.,  18  figs. 
Bulletin*  148.  Methods  for  increasing  the  recovery  from  oil  sands,  by  J.  O.  fceroa. 

1917.  128  pp.,  4  pis.,  32  figs. 

Bulletin  155.  Oil-storage  tanks  and  reservoirs,  with  a  brief  discussion  of  losses  of 
oil  in  storage  and  methods  of  prevention,  by  C.  P.  Bowie.     1917.     73  pp.,  21  pis. 
Bulletin  163.  Methods  of  shutting  off  water  in  oil  and  gas  wells,  by  F.  B.  Tough. 

1918.  122  pp.,  20  pis.,  7  figs. 

Bulletin  165.  Bibliography  of  petroleum  and  allied  substances  in  1916,  by  E.  H. 
Burroughs.     1919.     159  pp. 

Bulletin  170.  Extinguishing  and  preventing  oil  and  gas  fixes,  by  •'.  P.  Bowia. 
1920.     56  pp.,  20  pis.,  4  figs. 

Bulletin  175.  Experiment  stations  of  the  Bureau  of  Mines,  by  Van.  H.  Manning. 

1919.  160  pp.,  29  pis.,  2  figs. 

Bulletin  180.  Bibliography  of  petroleum  and  other  allied  substances,  1917.  by  E. 
H.  Burroughs.     1919.     170  pp. 

Technical  Paper  32.  The  cementing  process  of  excluding  water  from  oil  wells,  as 
practiced  in  California,  by  Ralph  Arnold  and  V.  R.  Garfias.     1913.     12  pp.,  1  l 

Technical  Paper  38.  Wastes  in  the  production  and  utilization  of  natural  gas,  and 
methods  for  their  prevention,  by  Ralph  Arnold  and  F.  G.  Clapp.     1913.     29  pp. 

Technical  Paper  42.  The  prevention  of  waste  of  oil  and  gad  from  flowing  wells  in 
California,  with  a  discussion  of  special  methods  used  by  J.  A.  Pollard,  by  Ralph 
Arnold  and  V.  R.  Garfias.     1913.     15  pp..  2  pis.,  4  figs. 

Technical  Paper  45.  "Waste  of  oil  and  gas  in  the  Mid-<ontinent  fields,  by  R.  S. 
Blatchley.     1914.     54  pp.,  2  pis.,  15  figs. 

Technical  Paper  66.  Mud-laden  fluid  applied  to  well  drilling,  by  J.  A.  Pollard 
and  A.  G.  Heggem.     1914.     21  pp.,  12  figs. 
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Technical  Paper  68.  Drilling  wells  in  Oklahoma  by  the  mud-laden  fluid  method, 
by  A.  G.  Heggem  and  J.  A.  Pollard.     1914.     27  pp.,  5  figs. 

Technical  Paper  79.  Electric  lights  for  oil  and  gas  wells,  by  IT.  II.  (lark.  1914. 
8  pp. 

Technical  Paper  117.  Quantity  of  gasoline  necessary  to  produce  explosive  vapors 
in  sewers,  by  G.  A.  Burrell  and  H.  T.  Boyd.     1916.     18  pp.,  4  figs. 

Technical  Paper  120.  A  bibliography  of  the  chemistry  of  gas  manufacture  by  W. 
F.  Rittman  and  M.  C.  Wbittaker,  compiled  and  arranged  by  M.  S.  Howard.  1915. 
30  pp. 

Technical  Paper  127.  Hazards  in  handling  gasoline,  by  G.  A.  Burrell.  1915. 
12  pp. 

Technical  Paper  131.  The  compressiliiliTy  of  natural  gas  at  high  pressures,  by  G. 
A.  Burrell  and  I.  W.  Robertson.     1916.     11  pp.,  2  figs. 

Technical  Paper  158.  Compressibility  of  natural  gas  and  its  constituents  with 
analyses  of  natural  gas  from  31  cities  in  the  United  States,  by  G.  A.  Burrell  and  I.  W. 
Robertson.     1917.     16  pp.,  9  figs. 

Technical  Paper  161.  Construction  and  operation  of  a  single-tube  cracking  fur- 
nace for  making  gaso^ne,  by  C.  P.  Bowie.     1916.     16  pp.,  10  pis. 

Technical  Paper  181.  Determination  of  unsaturated  hydrocarbons  in  gasoline, 
by  E.  W.  Dean  and  H.  H.  Hill.     1917.     25  pp. 

Technical  Paper  185.  Use  of  the  interferometer  in  gas  analysis,  by  F.  M.  Spibert 
and  W.  C.  Harpster.     16  pp.,  5  figs. 

Technical  Paper  209.  Traps  for  saving  gas  at  oil  wells,  by  W.  R.  Hamilton.  1919. 
34  pp.,  3  pis.,  16  figs. 

Technical  Paper  214.  Motor  gasoline  properties,  laboratory  methods  of  testing  and 
practical  specifications,  by  E.  W.  Dean.     1919.     33  pp.,  2  figs. 

Technical  Paper  216.  Vitiation  of  garage  air  by  automobile  exhaust  gases,  by  G.  A. 
Burrell  and  A.  Yv.  Gauger.     1919.     12  pp. 

Technical  Paper  232.  Application  of  the  absorption  process  to  recover  gasoline 
from  residual  gases  of  compression  plants,  by  W.  P.  Dykema  and  Roy  O.  Neal.  1919. 
43  pp.,  6  pis.,  10  figs. 

PUBLICATIONS  THAT  MAY  BE  OBTAINED  ONLY  THROUGH  THE    SUPERIN- 
TENDENT   OF    DOCUMENTS. 

Bulletin  19.  Physical  and  chemical  properties  of  the  petroleums  of  the  San  Joaquin 
Valley,  Calif.,  by  I.  C.  Allen  and  W.  A.  Jacobs,  with  a  chapter  on  analyses  of  natural 
gas  from  the  southern  California  oil  fields,  by  G.  A.  Burrell.  1911.  60  pp.,  2  pis., 
10  figs.     10  cents. 

Bulletin  32.  Commercial  deductions  from  comparisons  of  gasoline  and  alcohol 
tests  on  internal-combustion  engines,  by  R.  M.  Strong.     1911.     38  pp.     5  cents. 

Bulletin  43.  Comparative  fuel  values  of  gasoline  and  denatured  alcohol  in  inter- 
nal-combustion engines,  by  R.  M.  Strong  and  Lauson  Stone.  1912.  243  pp.,  3  pis., 
32  figs.     20  cents. 

Bulletin  65.  Oil  and  gas  wells  through  workable  coal  beds:  paper  and  discussions 
by  G.  S.  Rice,  O.  P.  Hood,  and  others.     1913.     101  pp.,  1  pi. .  11  figs.     10  cents. 

Bulletin  88.  The  condensation  of  gasoline  from  natural  gas.  by  G.  A.  Burrell,  F. 
M.  Seibert,  and  G.  G.  Oberfell.     1915.     106  pp.,  6  pis.,  18  figs.     15  cents. 

Bulletin  114.  Manufacture  of  gasoline  and  benzene-toluene  from  petroleum  and 
other  hydrocarbons,  by  W.  F.  Rittman,  C.  B.  Dutton,  and  E.  W.  Dean,  with  a  bibli- 
ography compiled  by  M.  S.  Howard.     1916.     268  pp.,  9  pis.,  45  figs.     35  cents. 
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Bulletin  120.  Extraction  of  gasoline  from  natural  gas  by  absorption  methods,  by 
6:  A.  Burreil,  P.  M.  Biddison,  and  G.  G.  Oberfell.  1017.  71  pp.,  2  pis.,  15  figs. 
[Ocents. 

I'.i  lletin  L25.  The  analytical  distillation  of  petroleum,  by  W.  F.  Rittman  and  E. 
\Y.  Dean.     L916.     79  pp.,  I  pi.,  16  figs.     15  cents. 

I';  lletin  !  i:i.  Bibliography  of  petroleum  and  allied  substances,  1915,  by  E.  H. 
Burroughs.    1017.     147  pp.     15  cents. 

Bi  i  LBTDj  L51.  Reco<  ery  of  gasoline  from  natural  gas  by  compression  and  refrigera- 
tion, by  W.  P.  Dykema.     1918.     123  pp.,  15  pis.,  15  figs.     25  cents. 

Bulletin  1">u.  The  Diesel  engine,  its  fuels  and  its  uses,  by  Herbert  Haas.  1918. 
130  pp.,  16  pis.,  57  figs.     2.">  cents. 

Bi  lletin  158.  Cost  accounting  for  oil  producers,  by  C.  G.  Smith.  1917.  123  pp. 
15  cenis. 

Bulletin  l(i2.  Removal  of  the  lighter  hydrocarbons  from  petroleum  by  continuous 
distillation,  by  J.  W.  Wadsworth.     1919.     160  pp.,  46  pis.,  45  figs.     50  cents. 

Bulletin  176.  Recent  developments  in  the  absorption  process  for  recovering  gaso- 
line from  natural  pas.  by  W.  P.  Dykema.     1919.     90  pp.,  20  pis.,  30  figs.     25  cents. 

Billetin  177.  The  decline  and  ultimate  production  of  oil  wells,  with  notes  on  the 
valuation  of  oil  properties,  by  C.  H.  Beal.     1919.     215  pp.,  4  pis.,  80  figs.     30  cents. 

Bulletin  178-C.  Petroleum  investigations  and  production  of  helium,  advance 
chapter  of  Bulletin  178,  War  Work  of  the  Bureau  of  Mines,  by  Van.  H.  Manning.  1919. 
pp.  63-88.     5  cents. 

Technical  Paper  3.  Specifications  for  the  purchase  of  fuel  oil  for  the  Government 
with  directions  for  sampling  oil  and  natural  gas,  by  I.  C.  Allen.  1911.  13  pp.  5 
cents. 

Technical  Paper  10.  Liquefied  products  of  natural  gas,  their  properties  and  uses, 
by  I.  C.  Allen  and  G.  A.  Burreil.     1912.     23  pp.     5  cents. 

Technical  Paper  25.  Methods  for  the  determination  of  water  in  petroleum  and 
its  products,  by  I.  C.  Allen  and  W.  A.  Jacobs.     1912.     13  pp.,  2  figs.     5  cents. 

Technical  Paper  20.  Methods  for  the  determination  of  the  sulphur  contents  of 
fuels,  especially  petroleum  products,  by  I.  C.  Allen  and  I.  W.  Robertson.  1912.  13 
pp.,  1  fig.     5  cents. 

Technical  Paper  36.  The  preparation  of  specifications  for  petroleum  products,  by 
I.C.Allen.     1913.     12  pp.     Scents. 

Technical  Paper  37.  Heavy  oil  as  fuel  for  internal-combustion  engines,  by  I.  C. 
Allen.     1913.     36  pp.     5  cents. 

Technical  Paper  51.  Possible  causes  of  the  decline  of  oil  wells  and  suggested 
methods  of  prolonging  yield,  by  L.  G.  Huntley.     32  pp.,  9  figs.     5  cents. 

Technical  Paper  53.  Proposed  regulations  for  the  drilling  of  oil  and  gas  wells 
with  comments  thereon,  by  O.  P.  Hood  and  A.  G.  Heggem.  1913.  28  pp.,  2  figs.  5 
cents. 

Technical  Paper  57.  A  preliminary  report  on  the  utilization  of  petroleum  and 
natural  gas  in  Wyoming,  by  W.  R.  Calvert,  with  a  discussion  of  the  suitability  of 
natural  gas  for  making  gasoline,  by  G.  A.  Burreil.     1913.     23  pp.     5  cents. 

Technical  Paper  70.  Methods  of  oil  recovery  in  California  by  Ralph  Arnold  and 
V.  R.  Garfias.     1914.     57  pp.,  7  figs.     5  cents. 

Technical  Paper  72.  Problems  of  the  petroleum  industry,  results  of  conferences 
at  Pittsburgh,  Pa..  August  1  and  September  10,  1913,  by  I.  C.  Allen.  1914.  20  pp., 
5  cents. 

Technical  Paper  74.  Physical  and  chemical  properties  of  the  petroleums  of  Cali- 
fornia, by  I.  C.  Allen,  W.  A.  Jacobs,  A.  S.  Crossfield,  and  R.  R.  Matthews.  1914. 
38  pp.,  1  fig.     5  cents. 
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Ti-.cHXi*  ai.  Pafeb  i  I.  Method-  oi  testing  natural  gas  for  gasoline  content,  by  G.  A. 
BHrsell  and  G.  W.  Jones.     L946.     26  pp.,  7  figs.    Scents. 

Technical  Paper  104.  Anab  sis  of  natural  gas  and  illuminating  by  fractional  dis- 
tillation in  a  \acuum  I  how  tempera tiszea  and  pressures,  by  G.  A.  Eurrell.  E.  M. 
Seibert,  and  I.  W.  Robertson.     1915.    41  pp.,  7  figs.    5  cents. 

Technical  Pafek  oxnposition  of  the  na1  ural  gas  us<  d  in  25  cities,  with  a  dis- 

cussion of  the  properties  of  natiu-al  gas  by  G.  A.  Burrell  and  G.  G.  GfaerfeH.  1915. 
22  pp.     5  cents. 

Technical  Paper  115.  Inflammability  of  mixtures  of  gasoline  vapor  and  air,  by 
G.  A    Purrell  and  H.  T.  Boyd.     1915.     18  pp..  2  figs.     5  cents. 

Technical  Paper  130.  Underground  wastes  in  oil  and  gas  fields  and  methods  of 
prevention,  by  W.  F.  McMurray  and  J.  O.  Lewis.  1916.  28  pp.,  1  pi.,  8  figs.  5 
cents. 

Technical  Paper  163,  Physical  and  chemical  properties  of  gasolines  .old  through- 
out the  United  States  during  the  calendar  year  1915,  by  W.  F.  Rittman,  W.  A. 
ihs,  and  E.  W.  Dean,     1916.    45  pp.,  4  figs.     10  cents. 
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n  .  S.  Dak.,  gasoline  from,  prices  ami 

properties  of 172-173 

Acid,  corn! lined,  detection  of 75 

Acidity  tests,  description  of 40,  86 

results  of .  discussion  of 74-7.3, 

190-227 ,2J 

samples  passing,  by  companies 22-73 

Airplanes,  gasoline  for,  distillation  range  of..  53-54 
Alabama,  gasoline   from,  distillation  range 

of 55, 66,  89, 101 

specific  gravity  of 66 

samples  from  ,1917 

so  Birmingham:  Mobile:  Montgom- 
ery. 
Albany,   X.   Y.,  gasoline  from,  prices  and 

properties  of 152, 155 

Albuquerque,  X.  Mex.,  gasoline  from,  prices 

of 45, 152-153 

properties  of 152-153 

Alcohol  blends,  distillation  range  of,  curve 

showing 68 

for  motor  f uel ,  use  of 22 

Arizona,  gasoline  from,  distillation  range  of. .        55 

samples  from,  number  of 55 

See  also  Tucson. 
Arkansas,  gasoline  from,  distillation  range 

of 55,89,101 

legislation  in 27 

samples  from,  number  of 55 

See  also  Fort  Smith:  Hot  Springs:  Little 
Rock. 
Atlanta,  gasoline  from,  prices  and   proper- 
ties   124-127 

Augusta,  Me.,  gasoline  from,  prices  and  prop- 
erties of 138-139 

Aurora,  Xev.,  gasoline  from,  prices  and  prop- 
erties of 240-241 

Automobiles, construction  of, improvement  in       20 

number  used,  increase  of 109 

registration   of,  relation   to   production, 

curve  showing 18 

relation  to  production  of  i  asoline  and 
crude  oil,  curves  showing 19 

B. 

Baltimore,  benzol  blends  from,  distillation 

range  of 06 

specific  gravity  of 66 

gasoline  from  and  prices  and  properties 

Of 138-139,  231-235 

Bangor,  Me.,  gasoline  from,  prices  and  proper- 
ties of 138-139 

Bartlcsville,  gasoline  from,  prices  and  "prop- 
erties of 162-165 


Page. 

Ralavia,   X.   Y.,  gasoline  from,  prices  and 

properties  of 240-241 

baton     Rouge,    gasoline    from,    prices    and 

properties  of 136-137 

i'.aui-i •.  A.  i>.,  acknowledgment  lo 3 

Belt,  Mont.,  gasoline  from,  prices  and  prop- 
erties of 238-239 

Benzene.     See  Benzol. 

Benzol,  as  motor  fuel,  use  of 21 

blends  of,  d.stillation  range  of,  curves 

showing 

boiling  point  of 64 

detection  of 65 

specific  gravity  of 64 

Sie  also  Casing-head  blends;  coal-tar  dis- 
tillates. 
Berkeley,  gasoline  from,  prices  and  propertk  s 

of llaS-117,  228-229 

Bigheart,  Okla.,  gasoline  from    pri<  i 

properties  of 244-245 

Billings,   Mont.,  gasoline  from,   prices  and 

properties  of 238-239 

Birmingham,  gasoline  from,  prices  of 96, 114, 228 

propertiesof , 114-11... 

Blends,  discussion  of 13 

Blend-.    Sec  also  Alcohol;  Casing-head  Mends: 
Xaphtha. 

Boiling  points, initial,  average  for 58,87 

check  on 51 

discussion  of 51 

Government  specifications  far 83 

Xavy  specifications  for 31 

1917  and  1919,  by  companies.  72-73, 104-105 

".ates .   89-98  ; 

significance  of 51 

Boise,  Idaho,  gasoline  from,  prices  and  prop- 
erties   120-127 

Bopp,  C.  B.,  acknowledgment  to 3 

Boston,  benzol  blends,  distillation  range  of. .        66 

specific  gravity  cf 6f. 

gasoline  from,  price  of 96.14n.234 

properties  of 1 40-141 .  234-235 

Bowie,  C.  P.,  acknowledgment  to i 

Bozeman,  Mont.,  gasoline  from,  prices  and 

properties  of 14S-1  HJ 

Brenham,   Tex.,  gasoline  from,  prices  and 

propertiesof 176-177 

Bridgeport,  Conn.,  gasoline  from,  prices  and 

properties  of 

Brooklyn,  ga,soline  from,  prices  and  properties 

of i 

Brown,  S.  M.,  acknowledgment  to 3 

Buffalo,    benzol    blends    from,    distillation 

range  of 

specific  gravity  of 66 
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,  raso'ir.e  from  prices  of 96,154,240 

properties  of 154-155, 240-241 

Bureau  of  Mines,  specifications  :  ecommended 

by 32-33 

Burlington,  Vt.,  gasoline  frcm,  prices  and 

properties  of 180-181 

Burton,  W.  -i.,  cited 8 

Butte,  Mont.,  gasoline  from,  prices  of 86,96,238 

properties  of 238-239 

C. 

California,  gasoline  from,  distillation  range 

of 56, 89,101 

1917  and  1919,  curves  showing...  91,103 

specific  gravity 99 

legislation  in 27,32 

samples  from,  number  of 56, 89 

See  also  Berkeley;  Los  Angeles;  Pacific 
States;  Sacramento;  San  Diego; 
San  Francisco;  Santa  Muria. 
California  crude,  S<  e  Crude  oil,  engine  distil- 
late from;  Crude  oil,  gravity  of; 
Crude  oil,  nature  of. 
Calumet,  Mich.,  gasoline  from,  prices  and 

properties  of 140-141 

Cambridge,  Mass.,  gasoline  from,  prices  and 

properties 234-235 

Camden,  N.  J.,  gasoline  from,  prices  and  prop- 
ties  of 152-153 

Carrollton,  Ohio,  gasoline  from,  prices  and 

properties  of 240-241 

Casing-head  blends,  distillation  losses  of 63 

distillation  ranges  of.. 63 

curves  showing 68, 88 

dry  points  of 63 

specific  gravities  of 63 

volatility  of,  comparison  with  straight 

refinery  gasoline 62 

curves  showing 62, 65 

o  benzol,  blends  of;  casing-head  gas- 
oline; coal-tar  distillates;  gasoline, 
blends  of;  naphtha,  blends  of. 
Casing-head  gasoline,  amount  blended,  191s.        10 

in  blends,  detection  of 59 

I  traduction  of 7, 108 

curve  showing 7 

Cavanaugh,  D.  C,  acknowledgement  to 3 

Champaign,  111.,  gasoline  from,  prices  and 

properties  of 126-129 

Charleston,  S.  C,  gasoline  from,  prices  and 

properties  of 172-173 

Charleston,  W.  Va.,  gasoline  from,  prices  and 

properties  of - 184-1 35 

Charlotte,  X.  C,  gasoline  from,  prices  and 

I)ropert  ies  of 158-159 

Chattanooga,  gasoline  from,  prices  and  prop- 
erties   96, 174-175 

Chelsea,    Okla.,   gasoline  from,   prices   and 

properties  of 244-245 

Cheyenne,  Wye,  gasoline  from,  prices  and 

properties  of I 

Chicago,    benzol    blends    from,    distillation 

range  of 66 

specific  gravily  cf 66 

gasoline  from,  prices  and  properties  of. . .       96 
126  12 ',2.^2-231 
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Cincinnati,  gasoline  from,  prices  and  prop- 
erties of 160-101, 242-243 

Cleveland,  benzol  blends  from,  distillation 

range  of 67 

specific  gravity  of 67 

gasoline    from,    prices    and    properties 

of 96, 160-161 

Coal  as  a  motor-fuel  source 22 

Coal-tar  distillates,  blends  with 64 

detection  of 65 

motor  fuel,  use  of 21-22 

See    also    Benzol;    Casing-head    blends; 
Naphtha. 
Color,  samples  from  different  companies,  com- 
parison of 71,91 

samples,  comparison  of 97 

tests  for,  description  of 39,  84 

results  of 190-227, 252-262 

Colorado,  gasoline  from,  distillation  range 

of 55,  S9, 101 

curves  showing 103 

legislation  in 27,29 

samples  from,  number  of 56, 89 

See  also  Colorado  Springs;  Denver;  Fort 
Collins;    Golden;    Pueblo;    Rocky 
Mountain  States. 
Colorado  Springs,  gasoline  from,  prices  and 

properties 118-120 

Columbia,   Mo.,  gasoline  from,  prices  and 

properties  of 146-147 

Columbia,  S.  C,  gasoline  from,  prices  and 

properties  of 172-173 

Columbus,  Ohio,  gasoline  from,  prices  and 

properties  of 160-163, 242-243 

Concord,  N.  H.,  gasoline  from,  prices  and 

properties  of 1.50-151 

Connecticut,  gasolinefrom,  distillation  range 

of 56 

samples  from  number  of 56 

See    also    Bridgeport;    Hartford;    New 
Haven;  New  England  States. 

Conservation,  factors  of 109 

means  of 20-21 

Consumption,  domestic,   by  months,   1917- 

1919 17 

curves  showing 16 

per  motor  reduction  of 19 

Copper-dish.    See  Corrosion  test. 

Corrosion  test,  description  of 41 

gasoline  from  different  companies,  dis- 
cussion of 77 

percentages  of  samples  passing 72-73 

residue  from,  average  weights  of 72-73 

results  of 190-227,252-262 

Cracking,  as  source  of  motor  fuel 77 

Cracking  processes,  gasoline  yield  from 8, 108 

Crude    oil,   different    types   of,    distillation 

losses  of 63 

gasoline  yield  from,  increase  of 108 

causes  of 108 

rateof 9,10 

gravity  of. 87 

marketed  in  L'nited  States,  amount  of. . .         6 

curve  showing 6 

nature  of,  relation  to  gasoline  gravity 47 

relation  to  volatility 47 
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Crude  oil,  prices,  relation  to  prices  of  gasoline, 

curves  showing 21 

i  ion  in  automobile  and 
gasoline  production]  curves  show- 
ing  

refiner;  consumption  of 

increase  of 108 

also  Engine  distill 

D. 

line  from,  prices  in %.  I 

rties 176-17(1,216-247 

Davenport,  gasoline  from,  prices  and  prop- 
erties of..." i 

Dayton,  Ohio,  gasoline  from,  prices  and  prop- 
erties of It 

Dean.  K.  Y\  ..  cited 2,23,42,50,58 

Delaware,  gasoline  from,  distillation  range  of.        56 

::>les  from,  number  of 56 

See  also  Wilmington. 

Denver,  gasoline  from,  prices  in 86, 96, 118 

properties  of 1 18-123 

Des  Moines,  gasoline  from,  prices  and  prop- 
erties of 132-133 

Detroit,  gasoline  from,  prices  in 96,236 

properties  of 140-143,236-237 

legislation  in 28,30 

Distillation,  Government  specifications  for, 

changes  recommended  for 32 

effect  of 83 

percentage  of  samples  passing 81,83 

ions  of,  provision  for 83 

1  emperatures  for 81 

Navy  specifications 31 

See  also  Airplanes,  gasoline  for;  Boiling 

point,  initial;  Distillation  loss;  Dis- 

ion  range:  Dry  point;  Ninety 

per  cent  point;  Twenty  per  cent 

point. 

Distillation  losses,  average  for 88 

effect  on  distillation  range 59 

significance  of 59 

.See  also  Casing-head  blends;  Crude  oil. 

Distillation  range,  average 90 

by  companies 72:  73,  80, 106, 191-227, 252,262 

by  States 55, 57,  S9-90 

curves  showing 91, 100, 103 

gasoline    from    large    refineries,    curves 

showing 80 

line    of    different     grades,     curves 

showing 94 

gasoline  of  equal  gravities,  curves  show- 
ing          46 

discussion  of 49 

measurement  of . . .  '. 50-55 

summary  of 37 

See  also  Airplanes,  gasoline  for;  Benzol 
blends;  Casing-head  blends;  Dis- 
tillation, Government  specifications 
for,  Distillation  losses;  Kerostine; 
Naphtha;  States  and  cities  named. 

Distillation  tests,  description  of I 

discussion  ot 52-60 

gasoline  trom  different  companies,  results 

of 93 

discussion  of 79-.MJ 

inadequacy  ol    26 
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Distributing  station,  definition  of 45 

Districl  of  Columbia,  gasoline  from,  distilla- 
tion range  of 57 

prices  and  properties  of 122  123 

samples  from,  number  of 57 

"Doctor  test,"  description  of 41 

gasoline  from  different  companies,  pcr- 

ages  of,  samples  passing 72-73 

its  of 93 

discussion  of 75,94 

1917  and  1919,  comparison  of 99 

results  of 190-227,2 

Dry  point,  by  States 87,89-90,101-102 

determination  of,  difficulties  in 54 

uids  of 54 

for  different  com  panies 72-i  3, 104-105 

Seen                 h  ml  blends;  Distillation, 
Go'i!                           '  i  ons. 
Duluth,  gasoline  fi                     and  proper- 
tics  of  144-143 

Dunn,  D.  C,  acknowledgment  to 

E. 

East  Peoria,  gasoline  from,  prices  and  prop- 
erties   128-129 

Elliott,  A.  R.,  acknowledgment  to 3 

Engine  distillate,  distillation  range  of,  curve 

showing 69 

motor  fuel,  advantages  of 70 

Eureka,    Utah,    gasoline    from,    prices    and 

properties  of 248-249 

Exports.    See  Gasoline. 


Fargo,  N.  Dak.,  benzol  blends  from,  distilla- 
tion range  of 67 

specific  gravity  of 67 

gasoline  from,  prices  and  properties  of. .  158-159 

Filling  station,  definition  of 44 

Florida,  gasoline  from,  distillation  range  of..        56 

legislation  in 32 

samples  from,  number  of 56 

See  also  Jacksonville;  Pcnsacola;  Tampa. 
Fort  Collins,  gasoline  from,  prices  and  prop- 
erties of  120-121 

Fort  Smith,  Ark.,  gasoline  from,  prices  and 

proper!  ies 228-229 

Fort  Wayni  ,  Ind.,  gasoline  from,  prices  and 

properties  of 130-131 

Fort  Vrorth,  gasolino  from,  prices  and  prop- 
erties    178-179, 24S-249 

G. 

Galveston,  gasoline  from,  prices  and  proper- 
ties of 248-249 

Gasoline,  adulteration  of 69 

companies  selling,  classification  of 70 

consumption  of,  increase  of 108 

exports,  1904- 1918 14 

curves  showing 15 

increase  of 108 

by  months,  1917-1919 17 

"heavy."    See  Casing-head  blends. 

motor  fuel,  use  of 4 

production  of,   by    months,    1917-1919, 

curves  showing 16 
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Gasoline,  increase  in 108 

relation  to  automobile  and  crude  oil 

production,  curves  showing 19 

sources  of 5 

statistics,  1904-1918 9,17 

quality  of,  1917  and  1919,  comparison  of.  107. 108 

straight  run,  blends  of,  advantages  of 01 

See  also  Casing-head  blends. 

substitutes  for 21-22 

distillation  ranges,  curves  showing  . 
See  also  Casing-head   blends;   Motor 
fuel, 
yield.    See  Casing-head  gasoline;  Crack- 
ing gasoline,  processes;  Crude  oil. 
"Gasolineless"    Sundays,   elfect    of,    curves 

showing 16 

Gavin,  M.  J.,  acknowledgment  to 3 

Georgia,  gasoline  from,  distillation  range  of. .        55 

legislation  in 27 

samples  from,  number  of 56 

See  also  Atlanta;  Macon;  Savannah. 
Golden,    Colo.,    gasoline    from,    prices    and 

properties  of 232-233 

Goldfield,   Nev.,  gasoline  from,  prices  and 

properties  of 240-241 

Grand  Forks,  N.  Dak.,  gasoline  from,  prices 

and  properties  of 158-161 

Grand  Rapids,  benzol  blends  from,  distilla- 
tion range  of 66 

specific  gravity  of 66 

gasoline  from,  prices  and  properties  of.  -  142-143 

legislation  in 28,30 

Gray.  G.  W.,  cited 27 

Green  Bay,  "Wis.,  gasoline  from,  prices  and 

properties  of 186  187 

Gumming  tests.    See  Corrosion  tests. 

H. 

Hartford,  gasoline  from,  prices  and  proper- 
ties of 120-123 

Harrisburg,  Pa.,  benzol  blends  from,  distilla- 
tion range  of 67 

speciSc  gravity  of 67 

gasoline  from,  prices  and  properties  of. .  168-169 
Helena,    Mont.,    gasoline   from,    prices   and 

properties  of . : 240-24 1 

Helper,    Utah,    gasoline    from,    prices    and 

•properties  of 248  -249 

Hot  Springs,  Ark.,  gasoline  from,  prices  and 

properties  of 116-117 

Houghton,  Mich.,  gasoline  from,  prices  and 

properties  of 142-143 

on,  gasoline  from,  prices  of 9G,17v24s 

properties  of 17S-179, 248-249 

Huntington,   W.   Va.,  gasoline  from,  prices 

and  properties  of 1^4-185 

I. 

Idaho,  gasoline  from,  distillation  range  of 56 

legislat  ion  in 27 

samples  from,  number  of 56 

Seen-'  Boi  e;  Pocky  Mountain  Stairs. 

om,  distillation  range  of..       56, 
66,89,101 
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Illinois,  curves  showing 91, 103 

specific  gravity  of 66 

legislation  in 27 

samples  from ,  number  of 56, 89 

See   also   Champaign:    Chicago:    Peoria; 
East     Peoria:     Middle    Western 
States;   Rock  Island:   SpringfieM; 
Urbana . 
Indiana,  gasoline  from,  distillation  range  of. .  56, 6G 

specific  gravity  of 66 

legislation  in 27 

samples  from,  number  of 56 

See  also  Fort  Wayne:  Indianapolis:  Mid- 
dle Western  States. 
Indianapolis,  benzol  blends  from,  distillation 

range  of 66 

specific  gravity  of 66 

iline  from, prices  and  properties  of. .  130-131 

Iowa,  gasoline  from,  distillation  range  of 56,63 

specific  gravity  of 63 

legislation  in 27, 29 

samples  from,  number  of 56 

See  also  Davenport;  Des  Moines:  Middle 
Western  Sta 
Ithaca,  gasoline  from,  prices  and  properties 

of 154-157 

J. 

Jackson,  Miss.,  gasoline  from,  prices  and  prop- 
erties of 144-145 

Jacksonville,  Fla.,  gasoline  from,  prices  and 

properties  of 124-125 

Jacobs,  W.  A.,  acknowledgment  to 3 

cited 2 

Jersey  City,  gasoline  from,  prices  and  proper- 
ties of 152-1.53 

Jobbers,  samples  from,  analyses  of 73 

of 93 

properties  of 217-227. 259-262 

K. 

Kansas,  gasoline  from,  distillation  range  of. .        56 

legislation  in 2-- .  30 

samples  from,  number  of 56 

See  also  Middle  Western  States:  Parsons; 
Topefea;  Wichita. 

Kansas  City,  gasoline  from,  prices  of S6,96 

properties  of 145-147,238-239 

Kentucky,  gasoline  fro::1.,  distillation  range 

of 53, 63, 89, 101 

specific  gravity  of 63 

samples  from,  number  of 56 

See   also    Lexington:    Louisville;    New- 
port. 
Kerosene,  blend  containing,  distillation  range 

of.  •iirve  sho  .ving 68,  S8 

distillation  range  of,  curve  shoving 69 

motor  fuel,  use  of 69 

See  also  Casing-head  blends. 
Killeen,  Te::.,  gasoline  from,  prices  and  prop- 
en  les  of  178-179 

Knoxville.  gasoline  from,  prices  and  proper- 
ties of 174-177 
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Lansing,   Mich.,  gasoline  from,  prices  and 

properties  of 1(2  143 

Legislal ion ,  recommendations  on 32-33 

So  •  ied. 

Lewis,  J.  O., acknowledgment  to 3 

Lexington,  K>\,  gasoline  from,  juices  and 

properties  of 134-137 

Lincoln,   Nebr.,  gasoline  from,  piices  and 

properties  of 150  151 

Ldtmns  test,  disadvantage  of 74 

Little  Rock,  Ark.,  gasoline  from,  prices  and 

properties  of 116  117 

Los  Angeles,  gasoline  from,  prices  and  prop- 
er! ies  of 110-117,  230-231 

legislation  in 27 

Louisiana,  gasoline  from,  distillation  range 

of 56,  r,3, 89, 101 

specific  gravit  y  of 63 

samples  from,  number  of 56, 89 

See  also  Baton  Rouge:  New  Orleans; 
Shreveport. 

Louisville,  gasoline  from ,  prices  of 96, 136 

properties  of 136-137 

Lubin,  Isadore,  cited 25 

M. 

Macon,  Ga.,  gasoline  from,  prices  and  proper- 
ties of 126-127 

Madison,  Wis.,  gasoline  from,  prices  and  prop- 
erties of 186-187 

Maguire,  A.  G.,  cited 25 

Maine,    gasoline    from,    distillation    range 

of .56, 63, 89, 101 

specific  gravity  of 63 

samples  from,  number  of 56, 89 

See  also  Augusta:  Bangor:  New  England 
States;  Portland. 
Manchester,  N.  H.,  gasoline  from,  prices  and 

properties  of 150-151 

Marketers.    See  Refiners;  Jobbers. 
Maryland,  gasoline  from,  distillation  range 

of 56,66,89,101,102 

specific  gravity  of 66 

samples  from,  number  of 56, 89 

See  also  Baltimore. 

Mason,  R.  E.,  acknowledgment  to 3 

Massachusetts,    gasoline    from,    distillation 

range  of 56,66,89,102 

curves  showing 91, 103 

specific  gravity  of 66 

samples  from,  number  of 56, 89 

See  also  Boston;  Cambridge;  New  Bed- 
ford; New  England  States;  Spring- 
field; Taunton;  Worcester. 
Memphis,  gasoline  from,  prices  and  proper- 
ties of 176-177 

Methyl  orange  test,  advantage  of 74 

use  of 40 

Michigan,  gasoline  from,  distillation  range 

of 56, 90, 102 

specific  gravity  of 66 

samples  from,  number  of 56, 90 

See  also  Calumet;  Detroit;  Grand  Rapids; 
Houghton;  Lansing;  Middle  West- 
ern States. 


Miil-Contineut  crude.   See  Crude  oil;  Spa  ifie 

gravity:  Volatility. 
Middle  Western  states,  gasoline  from,  vola- 
tility of,  curve  showing 61 

discussion  of 60 

Milford,  ami 

properties  of 25 

Milwaukee,  gasoline  from,  prices  and  proper- 

Of 186  189 

Mississippi,  gasoline  from, distillation  range  of       56 

samples  front,  number  of 56 

See  also  Jackson. 
Missoula,  Mont.,  gasoline  from,  prices  of.. 

properties  of 148  141 

Missouri,   gasoline   from,   distillation  range 

of... 5«^63, 90, 102 

specific  gravity  of 63 

legislation  in 28 

samples  from,  number  of 56,90 

See  also  Columbia:  Kansas  City  Middle 
Western    States:    Si.    Joseph;    St. 
Louis. 
Minneapolis,  gasoline  from,  prices  and  prop- 
erties of 141-115 

Minnesota,  gasoline  from,  distillation  range 

of 56 

legislation  in , 28 

samples  from,  number  of 56 

See  also  Duluth;  Middle  Western  States; 
Minneapolis. 
Mobile,  gasoline  from,  prices  and  properties 

of 11 

Montana,  gasoline  from,  distillation  range 

of 56, 90, 102 

legislation  in 28, 30 

samples  from,  number  of 50. 90 

Sec  also  Belt:  Billings:  Bozeman;  Butte: 
Helena;     Missoula:     Red     Lodge; 
Rocky  Mountain  States;  Washoe. 
Montgomery,  benzol  blends  from,  distillation 

range  of 66 

specific  gravity  of..- 66 

gasoline  from,  prices  and  properties 114  lis 

Montpelier,  gasoline  from,  prices  and  proper- 
ties of 180  181 

Motor  fuel,  conservation  of,  need  for v 

1917  and  1919,  comparison  of 100 

sources  of v 

See  also  Alcohol;  Casing-head  blends; 
Cracking  processes;  Gasoline;  Kero- 
sene. 

Motor  trucks,  fuel  for 70 

Muskogee,  gasoline  from,  prices  and  proper- 
ties of L64-165 

N. 

Naphtha,  blends  of,  motor  fuel,  use  of 04 

distillatien  range  of,  curvesbjowing.. .  68,85 

distillation  range  of,  curve  showing 69 

exports  1904  to  1 91 X,  increase  of 108 

motor  fuel,  advantages  of 70 

See  Casing-head  blends:  Coal-tar  d 
lates;  Gasoline. 

Naramore,  Chester,  acknowledgment  to 3 

Nashville,  gasoline  from,  piices  of 

properties  of 240-217 
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Natural  gas,  gasoline  from;  see  Casing-head 

blends;  Casing-head  gasoline. 
Navy  specification,  distillation  requirement 

of 31 

Nebraska,  gasoline  from,  distillation  range  of       56 

legislation  in 28, 32 

samples  from,  number  of 56 

See  also  Lincoln;  Middle  Western  States; 
Omaha. 
Nevada,  gasoline  from,  distillation  range  of. .        90 

quality  of 43 

samples  from,  number  of 90 

See  also  Aurora;  Goldfield. 
Newark,    benzol   blends   from,    distillation 

range  of 66 

specific  gravity  of 66 

gasoline  from,  prices  and  properties  of. .  152-153 
New  Bedford,  Mass.,  gasoline  from,  prices  and 

properties  of,  1917 234-237 

New  England  States,  volatility  variations  in, 

curve  showing 61 

discussion  of 60 

New  Hampshire,  gasoline  from,  distillation 

range  of 56 

samples  from,  number  of 56 

See  also  Concord;  Manchester;  New  Eng- 
land States;  Portsmouth. 
New  Haven,  gasoline  from,  prices  and  proper- 
ties of 120-123 

New  Jersey,  gasoline  from  distillation  range 

of 56, 66 

specific  gravity  of 66 

samples  from,  number  of 56 

See  also  Camden;  Jersey  City;  Newark; 
Trenton. 
New  Mexico,  gasoline  from,  distillation  range 

of .56, 66 

legislation  in 28 

samples  from,  number  of 56 

See  also  Albuquerque;  Rocky  Mountain 
States. 
New  Orleans,  gasoline  from,  prices  of. . .  96, 136. 234 

properties  of,  1919 136-137, 234-235 

Newport,  Ky.,  gasoline  from,  prices  and  prop- 
erties   232-233 

New  York,  samples  from,  distillation  range 

Of 57, 90 

samples  from,  number  of 57,90 

See  alto  Albany;  Batavia;  Brooklyn:  Buf- 
falo;    Ithaca;     New    York    City: 
Rochester;  Syracuse;  Troy. 
New   York  City,  gasoline  from,  prices  of, 

1903-1919 23 

curves  showing 23, 24 

prices  and  properties  of 156-157 

Ninety  per  cent  point :  see  Distillation  range, 

measurement  of. 
Norfolk,  Va.,  gasoline  from,  prices  and  proper- 
ties   182-183 

North  Carolina,  gasoline  from,  distillation 

range  of 56 

legislation  in 28 

samples  from,  number  of 57 

See  also  Charlotte;  Raleigh;  Wilmington. 
North    Dakota,  gasoline   from,   distillation 

range  of 57, 63, 66 

specific  gravity  of 63,66 
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North  Dakota,  legislation  in 28 

samples  from,  number  of 57 

See  also  Fargo;  Grand  Forks. 
Northrup,  J.  D.,  cited 6,7 

O. 

Odor  test,  description  of 3P,85 

results  of,  1919 190-227, 252-262 

samples  from  different  companies,  results 

of,  comparison  of 71,91,97 

Ohio,     gasoline    from,     distillation     range 

of 57,66,90,  1.02 

specific  gravity  of 66 

legislation  in , 28 

samples  from,  number  of 

See  also  Carrollton;  Cincinnati :  Cleveland ; 
Columbus;  Dayton;  Middle  West- 
ern States;  Scroggsfield;  Toledo. 
Oil  City,  gasoline  from,  prices  and  properties 

of 170-171 

Oklahoma,  gasoline  from,  distillation  range 

of 63, 90. 102 

specific  gravity  of 63 

legislation  in •- .        29 

samples  from,  number  of 

See  also  Bartlesville:  Bigheart;  Chesea: 

Muskogee;  Oklahoma  City;  Tulsa. 

Oklahoma  City,  gasoline  from,  prices  and 

properties  of 164-167 

Omaha,  gasoline  from,  prices  and  properties 

of 150-151 

Oregon,  gasoline  from,  distillation  range  of. . .        57 

samples  from,  number  of 57 

See  also  Pacific  States;  Portland. 

P. 

Pacific  States,  gasoline  froir.,  volatility  of. 

curve  showing 61 

discussion  of 60 

Parkersburg,  W.  Va.,  gasoline  from,  prices 

and  properties  of 184-185 

Pennsylvania,    gasoline    from,     distillation 

range  of 57,61, 63, 66, 90, 102 

specific  gravity  of 03, 66 

samples  from,  number  of 57, 90 

See  also  Harrisburg;  Oil.  City;  Philadel- 
phia; Pittsburgh;  Scranton. 
Pennsylvania,  crude.    Sec  Kerosene,  distilla- 
tion of;  Naphtha,  distillation  of; 
Specific  gravity;  Yolatility. 
Peoria,  gasoline  from,  prices  and  properties 

of 128-129 

Pensacola,  Fla.,  gasoline  from,  prices  and 

properties  of 124-125 

Petroleum,  sources  of iv-v 

Phenolphthalein  test,  disadvantage  of 74 

Philadelphia,  gasoline  from,  prices  and  prop- 
erties of H 

Pierce,  H.  R.,  acknowledgment  to 3 

Pittsburgh,  Pa.,  benzol  blends  from,  distilla- 
tion range  of 67 

specific  gravity  of 67 

prices  in 86, 96, 168, 244 

propert  ies  of 168-171, 244-247 

Pogue,  E.  J.,  cited 25 

Portland,  Me.,  gasoline  from,  prices  of. . .  96, 138,  234 
properties  of 138-139, 234-235 
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Portland,  Oreg.,  gasoline  from,  prices  and 

properties  of 168- 169 

Portsmouth,  N.  H.,  gasoline  from,  prL 

properties  <>f 150-151 

Prices,  relation  of  gasoline  to  erode  oil,  i 

showing 24 

1919,  curves  showing 23 

1917,  discussion  of 86 

1917  and  1919,  comparison  of 96 

L919,  by  tines 

liana!  fluctuation  of,  1913-1919 

variation  in,  discussion  of 45 

ind  cities  nam<  d. 
Providence,  R.  I.,  gasoline  from,  prici 

proper;  ies  of 170-171 

Pueblo,  gasoline  from,  prices  anil  properties 
of 120-121 

R. 

Raleigh,  X.  C,  gasoline  from,  prices  an 

artiea  of 158-159 

Red  Lodge,  Mont.,  gasoline  from,  prices  and 

properties  of 240-241 

Refiners,  large,  gasoline  i'rom.,  properties  of..      72 
93, 190-212, 252-257, 

small,  gasoline  from,  properties  of 73, 

73,93,212-217,257-259 
Refineries,  crude  oil  used  by,  amount  of, 

increase  of 108 

gasoline  from,  distillation  range  of,  curves 

showing 80 

gasoline  produced  in,  amount  of,  1904-1918        14 

practice  in,  changes  of 108 

See  also  Boiling  points;  Distillation  range; 
Stocks;    Cnsaturation,    tests    for; 
Volatility. 
Pichmond,   Va.,   gasoline  from,   prices  and 

propert  ies  of 1S2-183 

Rittman,  W.  F.,  cited 2 

Rochester,  benzol  blends  from,  distillation 

range  of 67 

specific  grav it y  of G7 

gasoline  from,  prices  and  propert  ies  of 156- 

157,240-241 
Rock  l>land,  111.,  gasoline  from,  prices  and 

properties  of 128-129 

Rocky  Mountain  States,  gasoline  from,  vola- 
tility of,  curve  showing CI 

discussion  of GO 

prices  of,  1!'17 86 

Rhode  Island,  gasoline  from,  distillal  ion  range 

of 57 

samples  from,  uum ber  of 57 

Scealso'Svw  Engianu  Mates;  Providence. 


Sacramento,  gasoline  from,  prices  and  prop- 
ert ies  of 11(3-117 

St.  Joseph,  gasoline  from,  prices  and  proper- 
ties of 140-147 

Si.  Louis,  gasoline  from,  dist  illation  ranges  of, 

curves  showing 94 

prices  of s.:,W>,  148, 236 

properties  of 148-149 


Page, 
e  <  ity .  gasoline  from,  prices  of.  86, 96, 180,250 

propert  ies  of iso-isi,  250-251 

Samples,  containers  for,  description  of 38 

collection  of 35-36 

data  on 37 

method  of  Shipping 38 

methods  of  testing 39,84 

•  o!or  tests:  Corro- 
sion tests;  Distillation  range;  Grav- 
ity; St  ales  and  cil  ies  named. 
San  Antonio,  gasoline  from,  prices  and  prop- 
ert ies  of 178-181 

San  t'iego,  gasoline  from,  prices  and  proper- 

ties  of 118-119 

Sandy,  Utah,  .                   m,  prices  and  prop- 
ert ies  of 250-251 

San  Francisco,  gasoline  from,  prices  of,  1917..      45, 

86,96,118,228 

propert  ies  of 11S-119, 228-231 

Santa  Maria,  (  alii.,  gasoline  from,  prices  and 

propert  ies  of 230-231 

Savannah,  gasoline  from,  prices  and  proper- 
ties of 126-127 

Scranton,  Pa.,  gasoline  from,  prices  and  prop- 
el ties  of 170-171 

Scroggsfield,  Ohio,  gasoline  from,  prices  and 

properties  cf 242-243 

Seattle,  gasoline  from,  prices  and  properties 

of 182-183 

Self-starters,  conservation  of  fuel  by 20 

Service  station,  deflnit  ion  of 44 

Shreveport,  gasoline  from,  prices  and  proper- 
ties of 136-139 

Sioux  Falls,  gasoline  from,  prices  and  prop- 
erties of 172-175 

Smith,  N.  A.  ('.,  acknowledgment  to 3 

South  Carolina,   gasoline  from,    distillation 

range  of 57 

legislation  in 29, 30 

samples  from,  number  of 57 

See  also  Charleston;  Columbia. 
South    Dakota,    gasoline    from,    distillation 

range  of 57 

legislation  in 29, 30 

samples  from,  number  of 57 

See  also  Aberdeen;  Sioux  Falls;  Vermil- 
lion; Watertown. 
Specifications,  Bureau  of  Mines  recommenda- 
tion on  32-33 

See  also  Distillation  range,  Government 
specifications;  Navy  specifications. 

Specific  gravity,  changes  since  1917  of 99 

gasoline,  from  California  crude 47, 87, 99 

from  Mid-Continent  crude 47.  87,99 

from  Pennsylvania  crude 47, 87, 99 

relation  t  o  na  I  ure  of  crude 47 

tests  of,  advantage  of 86 

description  of 42 

inaccuracies  of 26 

laws  on 29-31 

results  of 190-227,252-262 

Sec  also  Casing-head  blends;  States  and 
cities  named. 
Spokane,  gasoline  from,  prices  and  proper- 
ties of 184-185 
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Springfield,  111-,  gasoline  from,  prices  and 

properties 130-131 

Spring  eld,  Mass.,  gasoline  from,  prices  and 

properties  of 110-141 

Stark,  D.  D.,  acknowledgment  to 3 

Stocks, In  refineries,  by  months  1917-1919, 

amounts  of 1" 

curve  showing 16 

Subsl  Ltutes,  for  gasoline,  disadvantages  of.. .        22 
S  -     also    Benzol;    Gasoline;    Kerosene; 
Naphtha. 
Sunn    ride,  Utah,  gasoline  from,  prices  and 

properties  of 250-251 

Survey ,  comparison  of,  1917  and  1919 96-108 

need  of 34,84 

results  of,  summary  of 110-113 

discussion  of  1919 43 

Syracuse,    benzol    blends   from,    distillation 

range  of 67 

speciOc  gravity  of 67 

gasoline  from,  prices  and  properties  of. .  156-157 

T. 

Tampa,  Fla.,  gasoline  from,  prices  and  prop- 
erties of 124-125 

Taimton,  Mass.,  gasoline  from,  prices  and 

properties  of 236-237 

Technical  Committee  on  Petroleum  Specifi- 
cations.     Sec    Distillation    range, 
Government  speci  fications. 
ee,  gasoline  from,  distillation  range 

of. . 57, 90, 102 

legislation  in. 29 

samples  from,  number  of 57, 90 

also  Chattanooga;  Knoxville;  Mem- 
phis; Nashville. 

Tesl   ,  description  of 39-42 

Texas,  gasoline  from,  distillation  range  of.  57, 90, 102 

legislation  in 32 

samples  from ,  number  of 57, 90 

also  ]  renham;  Pallas;  El  Paso;  Fort 
Worth;  Galveston;  Houston;  Kil- 
lcen:  San  Antonio. 

Thole,  F.  P.,  cited 46 

Toledo,  benzol  blends  from,  distillation  range 

of 67 

specific  gravity  of 67 

gasoline  from ,  prices  and  properties  of. .  162-163 
Toluene,  see  Toluol. 
Toluol,  Wend  of,  distillation  range  of,  curve 

shov  ing 68 

! 'oiling  point  of 64 

motor  fuel,  use  of 21 

S     ■'  i  Coal-tar  distillates. 

Tractors,  kerosene  as  fuel  for 69 

Trenton,    N.   J.,   gasoline  from,  prices  and 

proper!  ies  of 152-153 

Troy.  N.  Y.,  gasoline  from,  prices  and  prop- 
erties of 156-157 

Trucks,  number  used,  increase  of 109 

Tractors. 
Tucson,  gasoline  from,  prices  and  properties 

Oi 114-115 

|       96.  166,244 

Of 166-167,244-245 


Paga. 
Twenty  per  cent  point.    Dee  Distillation 

range,  measurement  of. 

U. 

Unsaturation,  gasoline  from  different  com- 
panies, discussion  of 76, 92 

percentage  of,  increase  in 98 

test  for,  description  of 40 

importance  of 77 

results  of 93, 190-227, 252-262 

samples  passing,  percentages  of 72-73 

Urbanna,    111.,    gasoline    from,    prices   and 

properties  of 130-131 

Utah,  gasoline  from,  distilla  tion  range  of. .  57, 90, 102 

legislation  in 29 

samples  from,  number  of 57, 90 

See  also  Eureka;  Helper;  Milford;  Salt 
Lake  City;  Pocky  Mountain  States; 
Sandy;  Sunny  side. 

V. 

vermillion,    S.    Dak.,    gasoline   from,   prices 

and  properties  of 174-175 

Vermont,  gasoline  from,  distillation  range  of. .        57 

samples  from,  number  of 57 

See   also    Burlington;   Montpelier;    New 
England  States. 
Virginia,  gasoline  from,  distillation  range  of. .        57 

volatility  of 61 

samples  from,  number  of 57 

See  also  Norfolk;  Richmond. 

Volatility,  changes  by  companies 104-105 

changes,  by  States 101-102 

changes  from  1917  to  1919,  curves  showing.       100 

change  in,  causes  of. 10 

change  in,  results  of 1 11 

gasoline  from  different  companies,  discus- 
sion of. 94 

measurement  of,  method  of 50 

relation  to  nature  of  crude 47 

sectional  variations  of,  curves  showing. . .        61 

discussion  of 60-61 

See  also  Distillation  ranges. 

W. 

Washington,  gasoline  from, distillation  range 

of 57 

legislation  in 29 

samples  from,  number  of 57 

Seeaho  Pacific  State-:  Seattle;  Spokane. 
Washoe,   Mont.,  gasoline  from,  prices  and 

properties  of 240-241 

Watertown,   S.    Dak.,   gasoline  from,   prices 

and  properties  of 174-175 

West    Virginia,    gasoline   from,    distillation 

range  of 57, 63 

specific  gravity  of 63 

volatility  of 61 

samples  from,  number  of 57 

S<  e  also  Charleston;  Huntington;  Parkers- 
burg;  Wheeling. 
Wheeling,  W.  Va.,  gasoline  from,  prices  and 

proper!  i es  of 184-185 

Wilmington,  Del.,  gasoline  from,  prices  and 

properties  of 122-123 
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Wilmington,  N.  ('.,  gasoline  from,  prices  and 

properties  of 158-159 

Wisconsin,  gasoline  from,  distillation  range  of       57 

Legislation  in 29 

samples  from,  number  of 57 

See  also   Green    Bay;   Madison;  Middle 

Western  States;  Milwaukee. 


Page. 

Worcester,  gasoline  from,  price.;  and  i 

ties  of 14(1-111 

Wyoming,  gasoline  from,  distillation  range  of        57 

legislation  in 29 

samples  from,  number  of 57 

See    also   Cheyenne;    Rocky    Mountain 
States. 
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